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Item 14.  Continued.

A.  CHANGES TO STANDARD FORM 1442.

Standard Form 1442, First Page, Item No. 13.A.-  In the second line, change the bid opening date from
"21 JUNE 00 AT 2 P.M. LOCAL TIME" to "27 JUNE 00 AT 2 P.M. LOCAL TIME".

B.  CHANGES TO BIDDING SCHEDULE.

Replace the Bidding Schedule, pages 00010-3 through 00010-5, with the accompanying new Bidding
Schedule, bearing the notation "ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO.
DACA63-00-B-0018."

C.  CHANGES TO THE SPECIFICATIONS.

      1.  Deleted Sections - Delete the following sections in their entirety and delete from the Table of Contents:

          Volume I (ADC)
02055 Airfield Pavement Removal
02364 Termiticide Treatment Measures for Subterranean Termite Control

          02812 Irrigation (Sprinkler) System
          02961 Planting of Trees, Shrubs & Vines
          06410 Custom Casework
          07551 Modified Bitumen Roofing
          08160 Aluminum Sliding Glass Doors
          13720 Electronic Security System
          13721 Small Intrusion Detection System
          16070 Seismic Protection for Electrical Equipment
          16751 Closed Circuit Television Systems

Volume II (Fire Station)
02363 Termiticide Treatment Measures

     2.  New Sections - Add the following accompanying new sections, each bearing the notation
"ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018," and add to the
Table of Contents:

           Volume I (ADC)
    02811 Underground Irrigation Systems

                12660 Bleachers, Telescoping
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    3.  Replacement Sections - Replace the following sections with the accompanying new sections of the same
number and title, bearing the notation "ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO.
DACA63-00-B-0018:"

          Volume I (ADC)
          01000 Construction Schedule

02300 Earthwork
02722 Aggregate Base Course
02731 Aggregate Surface Course

          02741 Hot-Mix Asphalt (HMA) For Roads
02753 Concrete Pavement
02760 Field Molded Sealants for Sealing Joints in Rigid Pavements
02763 Pavement Markings

          02770 Concrete Sidewalks and Curbs and Gutters       
          03150 Expansion Joints, Contraction Joints, and Waterstops
          04200 Masonry
          05500 Miscellaneous Metal
          06200 Finish Carpentry
          08520 Aluminum Windows
          09310 Ceramic Tile
          09720 Wallcoverings
          09840 Acoustical Wall Treatment
          09915 Color Schedule
          10442 Interior Signage
          12490 Window Treatment
          13280 Asbestos Abatement
          15080 Thermal Insulation for Mechanical Systems
          15400 Plumbing, General Purpose
          15569 Water and Steam Heating; Oil, Gas or Both; Up to 20 MBTUH
          16410 Automatic Transfer Switch and By-Pass/Isolation Switch
          16415 Electrical Work, Interior

Volume II (Fire Station)
02300 Earthwork
02722 Aggregate Base Course

          02741 Hot-Mix Asphalt (HMA) For Roads
          02753 Concrete Pavement
          02760 Field Molded Sealants for Sealing Joints in Rigid Pavements

03150 Expansion Joints, Contraction Joints, and Waterstops
          13280 Asbestos Abatement
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D.  CHANGES TO THE DRAWINGS.

Replacement Drawings.-  Replace the drawings listed below with the attached new drawings(s) of the same
number, bearing the notation "AM #0001":

VOLUME I (ADC)

G02_1.cal            G02     INDEX OF DRAWINGS
C02_1.cal   Seq 2    C02     DEMOLITION PLAN - OVERALL SITE
C03_1.cal   Seq 3    C03     DEMOLITION PLAN 1
C04_1.cal   Seq 4    C04     DEMOLITION PLAN 2
C05_1.cal   Seq 5    C05     DEMOLITION PLAN 3
C06_1.cal   Seq 6    C06     DEMOLITION PLAN 4
C30_1.cal   Seq 30   C30     PAVING DETAILS 2
H02_1.cal   Seq 43   H02     EROSION AND SEDIMENT CONTROL PLAN 1
A03_1.cal   Seq 48   A03     AREA 1 FLOOR PLAN
A09_1.cal   Seq 55   A09     BUILDING SECTIONS 1 AREA 1
A13_1.cal   Seq 59   A13     WALL SECTIONS 1 AREA1
A16_1.cal   Seq 62   A16     WALL SECTIONS 4 AREA 2
A19_1.cal   Seq 65   A19     REFLECTED CEILING PLAN AREA 1
A37_1.cal   Seq 83   A37     ROOM FINISH SCHEDULE
A38_1.cal   Seq 84   A38     ROOM FINISH SCHEDULE
A49_1.cal   Seq 95   A49     AREA 1 FLOOR FINISH
S12_1.cal   Seq 112  S12     ROOF FRAMING PLAN AREA 1
S15_1.cal   Seq 115  S15     ROOF SECTIONS 1
S16_1.cal   Seq 116  S16     ROOF SECTIONS 2
S17_1.cal   Seq 117  S17     ROOF SECTIONS 3
S20_1.cal   Seq 120  S20     ROOF SECTIONS 6
S21_1.cal   Seq 121  S21     ROOF SECTIONS 7
S21B_1.cal  Seq 123  S21B    ROOF SECTIONS 9
M01_1.cal   Seq 126  M01     MECHANICAL EQUIPMENT SCHEDULES I
M02_1.cal   Seq 127  M02     MECHANICAL EQUIPMENT SCHEDULES II
M03_1.cal   Seq 128  M03     MECHANICAL EQUIPMENT SCHEDULES III
M04_1.cal   Seq 129  M04     TROOP TERMINAL  HVAC FLOOR PLAN
M05_1.cal   Seq 130  M05     OPERATIONS HVAC FLOOR PLAN
M06_1.cal   Seq 131  M06     CARGO PROCESSING HVAC FLOOR PLAN
M07_1.cal   Seq 132  M07     HVAC DETAILS I
M08_1.cal   Seq 133  M08     HVAC DETAILS II
E05_1.cal   Seq 158  E05     ELECTRICAL NEW SITE PLAN AREA 1
E06_1.cal   Seq 159  E06     ELECTRICAL NEW SITE PLAN AREA 2
E08_1.cal   Seq 161  E08     ELECTRICAL NEW SITE PLAN AREA 4
E12a_1.cal  Seq 165A E12a    ELECTRICAL NEW SITE PLAN AREA 9
E18_1.cal   Seq 171  E18     EXTERIOR DETAILS 2
E22_1.cal   Seq 175  E22     LIGHTING PLAN - AREA 1
E23_1.cal   Seq 176  E23     LIGHTING PLAN - AREA 2
E26_1.cal   Seq 179  E26     POWER PLAN - AREA 2
E29_1.cal   Seq 182  E29     COMMUNICATIONS & FIRE ALARM PLAN - AREA 2
E34_1.cal   Seq 187  E34     POWER RISER DIAGRAM
E36_1.cal   Seq 189  E36     CCTV RISER DIAGRAM - DELETED SHEET
E38_1.cal   Seq 191  E38     PANEL SCHEDULES 1
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Volume II (Fire Station)

sf07_1.cal  Seq 231  SF07    MISCELLANEOUS FRAMING DETAILS
mf01_1.cal  Seq 232  MF01    MECHANICAL EQUIPMENT SCHEDULES FIRE STATION
mf03_1.cal  Seq 234  MF03    FIRE STATION HVAC FLOOR PLAN

END OF AMENDMENT



ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

ASMP Air Deployment Facility    (Project)
Fort Bliss, Texas              (Location)

                                   Solicitation No. DACA63-00-B-0018

BIDDING SCHEDULE (cont)
                                                                                       
Item                        Estimated Unit   Estimated
No.      Description                   Quantity Unit Cost   Amount          

00010-3

0001 Troop Terminal/Operations/ Storage/
Pallet Building; complete including
all utilities to the 1524mm (5-Foot)
line of the building Job Sum *** $

0002 Addition to Fire Station; complete
including all utilities to the 1524mm
(5-Foot) line of the building Job Sum *** $

0003 Sentry Stations (2 ea) complete
including all utilities to the 1524mm
(5-Foot) line of the building Job Sum *** $

0004 Concrete Hardstand; complete
excluding subgrade, base and paint
striping 10,105 M3 $ $

0005 Asphalt Pavement excluding subgrade,
base and paint striping 2,094 MT $ $

0006 Asbestos Abatement Job Sum *** $

0007 Lead Based Paint Abatement Job Sum *** $

0008 Abatement of Other Regulated
Materials

Job Sum *** $

0009 Exterior Sitework; complete including
all utilities, earthwork, paving
(other than hardstand concrete), curb
and gutter, sidewalks, fencing,
subgrade and base for concrete
hardstand, pallet scales, vehicle
scales, mock ups and all work not
separately listed Job Sum Sum $

0010 Final Record Drawings Job Sum * *** $ 62,500.00

                                         TOTAL BASE BID $

0011    OPTION NO. 1:   NOT USED



                                   Solicitation No. DACA63-00-B-0018

BIDDING SCHEDULE (cont)

00010-4

0012    OPTION NO. 2: All work required by the plans and specifications to add base
  and Hot Mix Surface Course to the Mock-up Area.

                                                Job     Sum      *** $__________

0013    OPTION NO. 3: All work required by the plans and specifications for the
Landscaping shown as Option No. 3

Job Sum *** $__________

0014 OPTION NO. 4: All work required by the plans and specifications for the 
Demolition of the Hangar.

0014AA All Hazardous Waste Job Sum *** $__________

0014AB All Other Demolition     Job Sum *** $__________

                                         TOTAL OPTION NO. 4  $__________

                              TOTAL BASE BID PLUS OPTIONS 1 THRU 4 $_______________

NOTES:

1.  ARITHMETIC DISCREPANCIES:  (1989 JUL)

(a)  For the purpose of initial evaluation of bids, the following will be 
utilized in resolving arithmetic discrepancies found on the face of the bidding
schedule as submitted by bidders:

(1)Obviously misplaced decimal points will be corrected;

 (2)Discrepancy between unit price and extended price, the unit
     price will govern;

(3)Apparent errors in extension of unit prices will be corrected; and

     (4)Apparent errors in addition of lump-sum and extended prices will be 
corrected.  

(b)  For the purposes of bid evaluation, the Government will proceed on the 
assumption that the bidder intends his bid to be evaluated on the basis of the 
unit prices, the totals arrived at by resolution of arithmetic discrepancies as 
provided above and the bid will be so reflected on the abstract of bids.

(c)These Correction procedures shall not be used to resolve any ambiguity
concerning which bid is low.

2.  If a modification to a bid based on unit prices is submitted, which provides
for a lump sum adjustment to the total estimated cost, the application of the lump
sum adjustment to each unit price in the bid schedule must be stated.  If it is not
stated, the bidder agrees that the lump sum adjustment shall be applied on a pro
rata basis to every unit price in the bid schedule.

3.  Bidders must bid on all items.



                                   Solicitation No. DACA63-00-B-0018

BIDDING SCHEDULE (cont)

Notes: cont

00010-5

4.  Costs attributable to Division 01 - General Requirements are assumed to be
prorated among bid items listed.

5.  Responders are advised that this requirement may be delayed, canceled or
revised at any time during the solicitation, selection, evaluation, negotiation
and/or final award process based on decisions related to DOD changes in force
structure and disposition of the Armed Services.

6. For the purpose of this solicitation, the word "item" shall be considered to
mean "schedule" as used in Provision 52,214-0019, CONTRACT AWARD--SEALED BIDDING--
CONSTRUCTION, in Section 00100 INSTRUCTIONS, CONDITIONS, AND NOTICES TO BIDDERS,
excluding additives, deductives or options

7.  The Government reserves the right to exercise the option(s) either singularly
or in any combination for up to 90 calendar days after award of the Base Bid
without an increase in the Offeror's Bid Price. Completion of added options shall
continue at the same schedule as the Base Bid unless otherwise noted in the
CONSTRUCTION SCHEDULE, paragraph 1.1 entitled SCHEDULE.

8. Abbreviations

For the purposes of this solicitation, the units of measure are represented as
follows:

       M   (Meters)
       M2  (Square Meters)
       M3  (Cubic Meters)
       mm  (Millimeter)
       EA  (Each)
       FT  (Foot)
       In  (Inch)
       MT  (Metric Ton)



Ft Bliss  Air Deployment Facility Complex FBADC
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

SECTION 01000

CONSTRUCTION SCHEDULE
Amend #1

PART 1   GENERAL

1.1   SCHEDULE

Commence, prosecute, and complete the work under this contract in 
accordance with the following schedule and Section 00800 SPECIAL CONTRACT 
REQUIREMENT clauses COMMENCEMENT, PROSECUTION AND COMPLETION OF WORK and 
LIQUIDATED DAMAGES:

                       Commencement    Completion    Liquidated
                        of Work         of Work      Damages
                       (calendar        (calendar    per calendar
 Item of Work           days)            days)       day___    _ 

(1)  Air Deployment
     Facility 
     Complex         Within 10
                       days after
                       receipt of
                       Notice to
                       Proceed           480         $ 1665.00

Amend #1
(2)  Fire Station     Within 10 
                       days of 
                       receipt of
                       separate                       
                       Notice to
                       Proceed issued    240         $  240.00
                       by Contracting
                       Officer for Fire
                       Station Work

(3)  Establishment 
     of Turf             *              *           
                     ---

(4)  Landscaping        **             **               ---
_______________________________________________________________________________

*Establishment of Turf

Planting and maintenance for turfing shall be in accordance with 
Section 02933 ESTABLISHMENT OF TURF.  No payment will be made for 
establishment of turf until all requirements of the section are 
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Ft Bliss  Air Deployment Facility Complex FBADC
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

adequately performed and accepted, as determined by the Contracting 
Officer.

**Landscaping

Planting and maintenance for landscaping shall be in accordance with 
02961 PLANTING OF TREES, SHRUBS, AND VINES.  No payment will be made 
for landscaping until all requirements of the section are adequately 
performed and accepted, as determined by the Contracting Officer.

  1.1.1   Testing of Heating and Air-Conditioning Systems

The times stated for completion of this project includes all required 
testing specified in appropriate specification sections of heating, air 
conditioning and ventilation systems including HVAC Commissioning.  
Exception: boiler combustion efficiency test, boiler full load tests, 
cooling tower performance tests, and refrigeration equipment full load 
tests, when specified in the applicable specifications, shall be preformed 
in the appropriate heating/cooling season as determined by the Contracting 
Officer. 

1.2   TIME EXTENSIONS FOR UNUSUALLY SEVERE WEATHER (OCT 1989)
    (ER 415-1-15)(52.0001-4038 1/96)

  a.  This provision specifies the procedure for determination of time 
extensions for unusually severe weather in accordance with the contract 
clause entitled "Default: (Fixed Price Construction)."  In order for the 
Contracting Officer to award a time extension under this clause, the 
following conditions must be satisfied:

(1) The weather experienced at the project site during the contract period 
must be found to be unusually severe, that is, more severe than the adverse 
weather anticipated for the project location during any given month.

(2) The unusually severe weather must actually cause a delay to the 
completion of the project.  The delay must be beyond the control and 
without the fault or negligence of the contractor.

  b.  The following schedule of monthly anticipated adverse weather delays 
due to precipitation and temperature is based on National Oceanic and 
Atmospheric Administration (NOAA) or similar data for the project location 
and will constitute the base line for monthly weather time evaluations.  
The contractor's progress schedule must reflect these anticipated adverse 
weather delays in all weather dependent activities.  Wind is not considered 
in the Monthly Anticipated Adverse Weather Calendar Day Schedule.

                MONTHLY ANTICIPATED ADVERSE WEATHER DELAY
                  WORK DAYS BASED ON (5) DAY WORK WEEK   

   JAN   FEB   MAR   APR   MAY   JUN   JUL   AUG   SEP   OCT   NOV   DEC  
    1     1     1     1     2     1     3     3     2     1     1     2

  c.  Upon acknowledgment of the Notice to Proceed (NTP) and continuing 
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Ft Bliss  Air Deployment Facility Complex FBADC
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

throughout the contract, the contractor will record on the daily CQC 
report, the occurrence of adverse weather and resultant impact to normally 
scheduled work.  Actual adverse weather delay days must prevent work on 
critical activities for 50 percent or more of the contractor's scheduled 
work day.

The number of actual adverse weather delay days shall include days impacted 
by actual adverse weather (even if adverse weather occurred in previous 
month), be calculated chronologically from the first to the last day of 
each month, and be recorded as full days.  If the number of actual adverse 
weather delay days exceeds the number of days anticipated in paragraph "b", 
above, the Contracting Officer will convert any qualifying delays to 
calendar days, giving full consideration for equivalent fair weather work 
days, and issue a modification in accordance with the contract clause 
entitled "Default (Fixed Price Construction)."

1.3   CONSTRUCTION PHASING

Amend #1
1.3.1   Phasing Requirements

Renovation of fire station must be completed and fire 
station must be completely operational before completion of Air Deployment 
Facility.  Existing fire station must remain operational throughout 
renovation.  This fire station is a 24-hour a day manned facility, 
therefore, new dorm rooms 133, 134, 135, 136, 137, 138, and 141 must be 
completed and ready to be occupied before demolition of existing dorm rooms.
Renovation work must be continuous from beginning until completion to 
minimize disruptions to existing personnel and mission.  Contractor must 
closely coordinate with department personnel on a daily basis.  Special 
working hours Contractor must observe for all work on fire station will be 
8:30 a.m. to 4:30 p.m., Monday through Friday.

1.4   WORK RESTRICTIONS

 1.4.1   Working Hours

The normal duty working shift is Monday through Friday, 7:30 a.m. - 4:30 
p.m., except as specified in Paragraph 1.3.1 Phasing Requirements.  Working 
hours for all work on the Fire Station will be 8:30 a.m. to 4:30 p.m., 
Monday through Friday.  

1.5   UTILITIES

1.5.1   Payment for Utility Services (FAR 36.303(C)(6))

Water, gas, and electricity are available from Government-owned and 
operated systems and will be charged to the Contractor at rates as provided 
in Contract Clause 52.236.14 AVAILABILITY AND USE OF UTILITY SERVICES.

1.5.1.1   Meters and Temporary Connections

The Contractor, at its expense and in a manner satisfactory to the 
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Ft Bliss  Air Deployment Facility Complex FBADC
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

Contracting Officer, shall provide and maintain necessary temporary 
connections, distribution lines, meters, and meter bases required to 
measure the amount of each utility used for the purpose of determining 
charges.  The Contractor shall notify the Contracting Officer, in writing, 
5 working days before final electrical connection is desired so that a 
utilities contract can be established.  The Government will make the final 
hot connection after inspection and approval of the Contractor's temporary 
wiring installation.  The Contractor shall not make the final electrical 
connection.

1.5.1.2   Advance Deposit

An advance deposit for utilities consisting of an estimated month's usage 
or a minimum of $50.00 will be required.  The last monthly bills for the 
fiscal year will normally be offset by the deposit and adjustments will be 
billed or returned as appropriate.  Services to be rendered for the next 
fiscal year, beginning 1 October, will require a new deposit.  Notification 
of the due date for this deposit will be mailed to the Contractor prior to 
the end of the current fiscal year.

1.5.1.3   Final Meter Reading

Before completion of the work and final acceptance of the work by the 
Government, the Contractor shall notify the Contracting Officer, in 
writing, 5 working days before termination is desired.  The Government will 
take a final meter reading and  disconnect service. The Contractor shall 
then remove all the meters, temporary distribution lines, meter bases, and 
associated paraphernalia.  The Contractor shall pay all outstanding utility 
bills before final acceptance of the work by the Government.

1.5.2   Outages

The Contractor shall coordinate all requests for utility outages with the 
Contracting Officer in writing 21 days prior to date 
of requested outage:

    a.    Water, gas, steam, and sewer outages shall be held to a 
maximum duration of 4 hours unless otherwise approved in writing.

    b.    Electrical outages shall have a maximum duration of 4 hours.

    c.  All utility outages shall be scheduled only on Saturdays, 
Sundays, or holidays unless specific approval is otherwise received.

1.6   STREET CLOSINGS

The Contractor shall coordinate all requests for street closings with the 
Contracting Officer in writing 21 days prior to date of requested outage:

    a.     One lane traffic shall be maintained at all times (except 
that a total closing may be allowed for specific 8-hour periods).

    b.     The final street repair shall be completed within 14 days 
after the start of any street crossing.  Any part of the street 
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returned to service prior to final repair shall be maintained smooth 
with hot-mix cold-lay surface course.

PART 2   PRODUCTS (NOT USED)

PART 3   EXECUTION (NOT USED)

    -- End of Section --
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SECTION 02300

EARTHWORK
Amend #1

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM D 422 (1963; R 1998) Particle-Size Analysis of 
Soils

ASTM D 1140 (1997) Amount of Material in Soils Finer 
than the No. 200 (75-micrometer) Sieve

ASTM D 1556 (1990; R 1996) Density and Unit Weight of 
Soil in Place by the Sand-Cone Method

ASTM D 1557 (1998) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/cu. ft. (2,700 
kN-m/cu. m.))

ASTM D 2487 (1998) Classification of Soils for 
Engineering Purposes (Unified Soil 
Classification System)

ASTM D 2922 (1996) Density of Soil and Soil-Aggregate 
in Place by Nuclear Methods (Shallow Depth)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and 
Rock in Place by Nuclear Methods (Shallow 
Depth)

ASTM D 4318 (1998) Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils

1.2   DEFINITIONS
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1.2.1   Satisfactory Materials

Satisfactory materials shall comprise any materials classified by ASTM D 
2487 as GW, GP, GM, GC, SW, SP, SM, SC, CL, and CH.  Satisfactory materials 
for grading shall be comprised of stones less than 200 mm , except for fill 
material for pavements and railroads which shall be comprised of stones 
less than 75 mm  in any dimension.

1.2.2   Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory 
materials are unsatisfactory.  Unsatisfactory materials also include 
man-made fills; trash; refuse; backfills from previous construction; and 
material classified as satisfactory which contains root and other organic 
matter or frozen material.  The Contracting Officer shall be notified of 
any contaminated materials.

1.2.3   Cohesionless and Cohesive Materials

Cohesionless materials include materials classified in ASTM D 2487 as GW, 
GP, SW, and SP.  Cohesive materials include materials classified as GC, SC, 
ML, CL, MH, and CH.  Materials classified as GM and SM will be identified 
as cohesionless only when the fines have a plasticity index of 0.  Testing 
required for classifying materials shall be in accordance with ASTM D 4318, 
ASTM C 136, ASTM D 422, and ASTM D 1140.

1.2.4   Degree of Compaction

Degree of compaction required is expressed as a percentage of the maximum 
density obtained by the test procedure presented in ASTM D 1557abbreviated 
as a percent of laboratory maximum density.

1.2.5   Topsoil

Material suitable for topsoils obtained from offsite areas or excavations 
is defined as natural, friable surface soil possessing the characteristics 
of representative soils in the vicinity that produce heavy growth of crops, 
grass, or other vegetation.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-08 Statements

Earthwork; GA.

Procedure and location for disposal of unused satisfactory material. 
Blasting plan when blasting is permitted.  Proposed source of borrow 
material.
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SD-09 Reports

Testing; FIO.

Within 24 hours of conclusion of physical tests, 3 copies of test results, 
including calibration curves and results of calibration tests.

SD-13 Certificates

Testing; FIO.

Qualifications of the commercial testing laboratory or Contractor's testing 
facilities.

SD-18 Records

Earthwork; FIO.

Notification of encountering rock in the project.  Advance notice on the 
opening of excavation or borrow areas.  Advance notice on shoulder 
construction for rigid pavements.

1.4   SUBSURFACE DATA

Subsurface soil boring logs are shown on the drawings.  

1.5   CLASSIFICATION OF EXCAVATION

No consideration will be given to the nature of the materials, and all 
excavation will be designated as unclassified excavation.

1.6   BLASTING

Blasting will not be permitted.

1.7   UTILIZATION OF EXCAVATED MATERIALS

Unsatisfactory materials removed from excavations shall be disposed of in 
designated waste disposal or spoil areas.  Satisfactory material removed 
from excavations shall be used, insofar as practicable, in the construction 
of fills, embankments, subgrades, shoulders, bedding (as backfill), and for 
similar purposes.  No satisfactory excavated material shall be wasted 
without specific written authorization.  Satisfactory material authorized 
to be wasted shall be disposed of in designated areas approved for surplus 
material storage or designated waste areas as directed.  Newly designated 
waste areas on Government-controlled land shall be cleared and grubbed 
before disposal of waste material thereon.  Coarse rock from excavations 
shall be stockpiled and used for constructing slopes or embankments 
adjacent to streams, or sides and bottoms of channels and for protecting 
against erosion.  No excavated material shall be disposed of to obstruct 
the flow of any stream, endanger a partly finished structure, impair the 
efficiency or appearance of any structure, or be detrimental to the 
completed work in any way.
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PART 2   PRODUCTS (Not Applicable)

PART 3   EXECUTION

3.1   STRIPPING OF TOPSOIL

Where indicated or directed, topsoil shall be stripped to a depth of 100 
millimeters.   Topsoil shall be spread on areas already graded and prepared 
for topsoil, or transported and deposited in stockpiles convenient to areas 
that are to receive application of the topsoil later, or at locations 
indicated or specified.  Topsoil shall be kept separate from other 
excavated materials, brush, litter, objectionable weeds, roots, stones 
larger than 50 mm  in diameter, and other materials that would interfere 
with planting and maintenance operations.  Any surplus of topsoil from 
excavations and grading shall be removed from the site unless otherwise 
directed.

3.2   GENERAL EXCAVATION

The Contractor shall perform excavation of every type of material 
encountered within the limits of the project to the lines, grades, and 
elevations indicated and as specified.  Grading shall be in conformity with 
the typical sections shown and the tolerances specified in paragraph 
FINISHING.  Satisfactory excavated materials shall be transported to and 
placed in fill or embankment within the limits of the work.  Unsatisfactory 
materials encountered within the limits of the work shall be excavated 
below grade and replaced with satisfactory materials as directed.  Such 
excavated material and the satisfactory material ordered as replacement 
shall be included in excavation.  Surplus satisfactory excavated material 
not required for fill or embankment shall be disposed of in areas approved 
for surplus material storage or designated waste areas.  Unsatisfactory 
excavated material shall be disposed of in designated waste or spoil areas. 
 During construction, excavation and fill shall be performed in a manner 
and sequence that will provide proper drainage at all times.  Material 
required for fill or embankment in excess of that produced by excavation 
within the grading limits shall be excavated from the borrow areas 
indicated or from other approved areas selected by the Contractor as 
specified.

3.2.1   Ditches, Gutters, and Channel Changes

Excavation of ditches, gutters, and channel changes shall be accomplished 
by cutting accurately to the cross sections, grades, and elevations shown.  
Ditches and gutters shall not be excavated below grades shown.  Excessive 
open ditch or gutter excavation shall be backfilled with satisfactory, 
thoroughly compacted, material or with suitable stone or cobble to grades 
shown.  Material excavated shall be disposed of as shown or as directed, 
except that in no case shall material be deposited less than 1 meter  from 
the edge of a ditch.  The Contractor shall maintain excavations free from 
detrimental quantities of leaves, brush, sticks, trash, and other debris 
until final acceptance of the work.

3.2.2   Drainage Structures
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Excavations shall be made to the lines, grades, and elevations shown, or as 
directed.  Trenches and foundation pits shall be of sufficient size to 
permit the placement and removal of forms for the full length and width of 
structure footings and foundations as shown.  Rock or other hard foundation 
material shall be cleaned of loose debris and cut to a firm, level, 
stepped, or serrated surface.  Loose disintegrated rock and thin strata 
shall be removed.  When concrete or masonry is to be placed in an excavated 
area, the bottom of the excavation shall not be disturbed.  Excavation to 
the final grade level shall not be made until just before the concrete or 
masonry is to be placed.

3.3   SELECTION OF BORROW MATERIAL

Borrow material shall be selected to meet the requirements and conditions 
of the particular fill or embankment for which it is to be used.  Borrow 
material shall be obtained from private sources selected by the Contractor, 
off Government property, and at Contractor's expense.  Unless otherwise 
provided in the contract, the Contractor shall obtain from the owners the 
right to procure material, pay royalties and other charges involved, and 
bear the expense of developing the sources, including rights-of-way for 
hauling.  Unless specifically provided, no borrow shall be obtained within 
the limits of the project site without prior written approval. 

3.4   OPENING AND DRAINAGE OF EXCAVATION AND BORROW PITS

Except as otherwise permitted, borrow pits and other excavation areas shall 
be excavated providing adequate drainage.  Overburden and other spoil 
material shall be transported to designated spoil areas or otherwise 
disposed of as directed.  Borrow pits shall be neatly trimmed and drained 
after the excavation is completed.  The Contractor shall ensure that 
excavation of any area, operation of borrow pits, or dumping of spoil 
material results in minimum detrimental effects on natural environmental 
conditions.

3.5   BACKFILL

Backfill adjacent to any and all types of structures shall be placed and 
compacted to at least 90 percent laboratory maximum density for cohesive 
materials or 95 percent laboratory maximum density for cohesionless 
materials to prevent wedging action or eccentric loading upon or against 
the structure.  Ground surface on which backfill is to be placed shall be 
prepared as specified in paragraph PREPARATION OF GROUND SURFACE FOR FILLS 
OR EMBANKMENTS.  Compaction requirements for backfill materials shall also 
conform to the applicable portions of paragraphs PREPARATION OF GROUND 
SURFACE FOR FILLS OR EMBANKMENTS, FILLS OR EMBANKMENTS, and RAW SUBGRADE 
PREPARATION; and Section 02316 EXCAVATION, TRENCHING, AND BACKFILLING FOR 
UTILITIES SYSTEMS.  Compaction shall be accomplished by sheepsfoot rollers, 
pneumatic-tired rollers, steel-wheeled rollers, vibratory compactors, or 
other approved equipment.

3.6   PREPARATION OF GROUND SURFACE FOR FILLS OR EMBANKMENTS

3.6.1   General Requirements

SECTION 02300  Page 5



Ft Bliss  Air Deployment Facility Complex FBADC
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

Ground surface on which fill is to be placed shall be stripped of live, 
dead, or decayed vegetation, rubbish, debris, and other unsatisfactory 
material; plowed, disked, or otherwise broken up to a depth of 150 mm; 
pulverized; moistened or aerated as necessary; thoroughly mixed; and 
compacted to at least 90 percent laboratory maximum density for cohesive 
materials or 95 percent laboratory maximum density for cohesionless 
materials.  Compaction shall be accomplished by sheepsfoot rollers, 
pneumatic-tired rollers, steel-wheeled rollers, vibratory compactors, or 
other approved equipment.  The prepared ground surface shall be scarified 
and moistened or aerated as required just prior to placement of fill or 
embankment materials to assure adequate bond between fill or embankment 
material and the prepared ground surface.

3.6.2   Frozen Material

Embankment shall not be placed on a foundation which contains frozen 
material, or which has been subjected to freeze-thaw action.  This 
prohibition encompasses all foundation types, including the natural ground, 
all prepared subgrades (whether in an excavation or on an embankment) and 
all layers of previously placed and compacted earth fill which become the 
foundations for successive layers of earth fill.  All material that freezes 
or has been subjected to freeze-thaw action during the construction work, 
or during periods of temporary shutdowns, such as, but not limited to, 
nights, holidays, weekends, winter shutdowns, or earthwork operations, 
shall be removed to a depth that is acceptable to the Contracting Officer 
and replaced with new material.  Alternatively, the material will be 
thawed, dried, reworked, and recompacted to the specified criteria before 
additional material is placed.  The Contracting Officer will determine when 
placement of fill shall cease due to cold weather.  The Contracting Officer 
may elect to use average daily air temperatures, and/or physical 
observation of the soils for his determination.  Embankment material shall 
not contain frozen clumps of soil, snow, or ice.

3.7   FILLS OR EMBANKMENTS

3.7.1   Earth Fills or Embankments

Earth fills or embankments shall be constructed from satisfactory materials 
free of organic or frozen material and rocks with any dimension greater 
than 75 mm.   The material shall be placed in successive horizontal layers 
of loose material not more than 150 millimeters in depth.  Each layer shall 
be spread uniformly on a soil surface that has been moistened or aerated as 
necessary, and scarified or otherwise broken up so that the fill will bond 
with the surface on which it is placed.  After spreading, each layer shall 
be plowed, disked, or otherwise broken up; moistened or aerated as 
necessary; thoroughly mixed; and compacted to at least 90 percent 
laboratory maximum density for cohesive materials or 95 percent laboratory 
maximum density for cohesionless materials.  The moisture content shall be 
at least 1 percent above optimum during compaction of the raw subgrade.  
Compaction requirements for the upper portion of earth fills or embankments 
forming raw subgrade for pavements shall be identical with those 
requirements specified in paragraph RAW SUBGRADE PREPARATION.  Compaction 
shall be accomplished by sheepsfoot rollers, pneumatic-tired rollers, 
steel-wheeled rollers, vibratory compactors, or other approved equipment.
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3.8   RAW SUBGRADE PREPARATION

Amend #1
3.8.1   Construction

Raw subgrade shall be shaped to line, grade, and cross section, and 
compacted as specified.  This operation shall include plowing, disking, and 
any moistening or aerating required to obtain specified compaction.  Soft 
or otherwise unsatisfactory material shall be removed and replaced with 
satisfactory excavated material or other approved material as directed. 
Rock encountered in the cut section shall be excavated to a depth of 150 mm 
 below finished grade for the raw subgrade.  Low areas resulting from 
removal of unsatisfactory material or excavation of rock shall be brought 
up to required grade with satisfactory materials, and the entire raw 
subgrade shall be shaped to line, grade, and cross section and compacted as 
specified.  After rolling, the surface of the raw subgrade for roadways 
shall not show deviations greater than 9.5 millimeter  when tested with a 3 
meter  straightedge applied both parallel and at right angles to the 
centerline of the area. After rolling, the surface of the subgrade for  the 
hardstand pavement shall not show deviations greater than 13 millimeter  
when tested with a 3.6 meter  straightedge applied both parallel and at 
right angles to the centerline of the area.  The elevation of the finish 
raw subgrade shall not vary more than 15 mm  from the established grade and 
cross section.

3.8.2   Compaction

Compaction shall be accomplished by sheepsfoot rollers, pneumatic-tired 
rollers, steel-wheeled rollers, vibratory compactors, or other approved 
equipment.

3.8.2.1   Not used.

3.8.2.2   Raw Subgrade for Pavements Amend #1

Subgrade for pavements shall be compacted to at least 90 percentage 
laboratory maximum density for cohesive material and 95 percentage 
laboratory maximum density for cohesionless material for the depth below 
the surface of the pavement shown.  

3.8.2.3   Raw Subgrade for Shoulders Amend #1

Subgrade for shoulders shall be compacted to at least 90 percentage 
laboratory maximum density for cohesive material and 95 percentage 
laboratory maximum density for cohesionless material for the depth below 
the surface of shoulder shown.

3.9   SHOULDER CONSTRUCTION

Shoulders shall be constructed of satisfactory excavated or borrow material 
or as otherwise shown or specified.  Shoulders shall be constructed as soon 
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as possible after adjacent paving is complete, but in the case of rigid 
pavements, shoulders shall not be constructed until permission of the 
Contracting Officer has been obtained.  The entire shoulder area shall be 
compacted to at least the percentage of maximum density as specified in 
paragraph RAW SUBGRADE PREPARATION above, for specific ranges of depth 
below the surface of the shoulder.  Compaction shall be accomplished by 
sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers, 
vibratory compactors, or other approved equipment.  Shoulder construction 
shall be done in proper sequence in such a manner that adjacent ditches 
will be drained effectively and that no damage of any kind is done to the 
adjacent completed pavement.  The completed shoulders shall be true to 
alignment and grade and shaped to drain in conformity with the cross 
section shown.

3.10   FINISHING

The surface of excavations, fills, embankments, and raw subgrades shall be 
finished to a smooth and compact surface in accordance with the lines, 
grades, and cross sections or elevations shown.  The degree of finish for 
graded areas shall be within 30 mm  of the grades and elevations indicated 
except that the degree of finish for raw subgrades shall be specified in 
paragraph RAW SUBGRADE PREPARATION.  Gutters and ditches shall be finished 
in a manner that will result in effective drainage.  The surface of areas 
to be turfed shall be finished to a smoothness suitable for the application 
of turfing materials.

3.11   PLACING TOPSOIL

On areas to receive topsoil, the compacted subgrade soil shall be scarified 
to a 50 mm  depth for bonding of topsoil with subsoil.  Topsoil then shall 
be spread evenly to a thickness of 150 mm  and graded to the elevations and 
slopes shown.  Topsoil shall not be spread when frozen or excessively wet 
or dry.  Material required for topsoil in excess of that produced by 
excavation within the grading limits shall be obtained from offsite areas.

3.12   TESTING

Testing shall be performed by an approved commercial testing laboratory or 
by the Contractor subject to approval.  If the Contractor elects to 
establish testing facilities, no work requiring testing will be permitted 
until the Contractor's facilities have been inspected and approved by the 
Contracting Officer.  Field in-place density shall be determined in 
accordance with ASTM D 1556 or ASTM D 2922.  When ASTM D 2922 is used, the 
calibration curves shall be checked and adjusted using only the sand cone 
method as described in ASTM D 1556.  ASTM D 2922results in a wet unit 
weight of soil and when using this method ASTM D 3017 shall be used to 
determine the moisture content of the soil.  The calibration curves 
furnished with the moisture gauges shall also be checked along with density 
calibration checks as described in ASTM D 3017; the calibration checks of 
both the density and moisture gauges shall be made at the beginning of a 
job on each different type of material encountered and at intervals as 
directed by the Contracting Officer.  When test results indicate, as 
determined by the Contracting Officer, that compaction is not as specified, 
the material shall be removed, replaced and recompacted to meet 
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specification requirements.  Tests on recompacted areas shall be performed 
to determine conformance with specification requirements.  Inspections and 
test results shall be certified by a registered professional civil 
engineer.  These certifications shall state that the tests and observations 
were performed by or under the direct supervision of the engineer and that 
the results are representative of the materials or conditions being 
certified by the tests.  The following number of tests, if performed at the 
appropriate time, will be the minimum acceptable for each type operation.

3.12.1   Fill and Backfill Material Gradation

One test per 1500 cubic meters  stockpiled or in-place source material.  
Gradation of fill and backfill material shall be determined in accordance 
with ASTM C 136 or ASTM D 1140.

3.12.2   In-Place Densities Amend #1

a.  One test per 1,600 square meters,  or fraction thereof, of each 
lift of fill or backfill areas compacted by other than 
hand-operated machines.

b.  One test per 100 square meters,  or fraction thereof, of each lift 
of fill or backfill areas compacted by hand-operated machines.

c.  One test per 2700 square meters,  or fraction thereof, of each 
lift of fill, embankment or backfill for roads or  hardstand 
pavement.

3.12.3   Check Tests on In-Place Densities Amend #1

If ASTM D 2922 is used, in-place densities shall be checked by ASTM D 1556 
as follows:

a.  One check test per lift for each 8,300 square meters,  or fraction 
thereof, of each lift of fill or backfill compacted by other than 
hand-operated machines.

b.  One check test per lift for each 500 square meters,  of fill or 
backfill areas compacted by hand-operated machines.

c.  One check test per lift for each 2700 square meters,  or fraction 
thereof, of embankment or backfill for roads or hardstand pavement.

3.12.4   Moisture Contents

In the stockpile, excavation, or borrow areas, a minimum of two tests per 
day per type of material or source of material being placed during stable 
weather conditions shall be performed.  During unstable weather, tests 
shall be made as dictated by local conditions and approved by the 
Contracting Officer.

3.12.5   Optimum Moisture and Laboratory Maximum Density
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Tests shall be made for each type material or source of material including 
borrow material to determine the optimum moisture and laboratory maximum 
density values.  One representative test per 1500 cubic meters  of fill and 
backfill, or when any change in material occurs which may affect the 
optimum moisture content or laboratory maximum density.

3.12.6   Tolerance Tests for Raw Subgrades

Continuous checks on the degree of finish specified in paragraph RAW 
SUBGRADE PREPARATION shall be made during construction of the raw subgrades.

3.13   RAW SUBGRADE AND FILL OR EMBANKMENT PROTECTION

During construction, fills, embankments and excavations shall be kept 
shaped and drained.  Ditches and drains along raw subgrade shall be 
maintained to drain effectively at all times.  The finished raw subgrade 
shall not be disturbed by traffic or other operation and shall be protected 
and maintained by the Contractor in a satisfactory condition until ballast, 
subbase, base, or pavement is placed.  The storage or stockpiling of 
materials on the finished raw subgrade will not be permitted.  No subbase, 
base course, ballast, or pavement shall be laid until the raw subgrade has 
been checked and approved, and in no case shall subbase, base, surfacing, 
pavement, or ballast be placed on a muddy, spongy, or frozen raw subgrade.

    -- End of Section --
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SECTION 02722

 AGGREGATE BASE COURSE
Amend #1

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 29/C 29M (1997) Bulk Density ("Unit Weight") and 
Voids in Aggregate

ASTM C 117 (1995) Materials Finer Than 75 micrometer 
(No. 200) Sieve in Mineral Aggregates by 
Washing

ASTM C 131 (1996) Resistance to Degradation of 
Small-Size Coarse Aggregate by Abrasion 
and Impact in the Los Angeles Machine

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM D 75 (1987; R 1992) Sampling Aggregates

ASTM D 1556 (1990; R 1996) Density and Unit Weight of 
Soil in Place by the Sand-Cone Method

ASTM D 1557 (1991) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/cu. ft. (2,700 
kN-m/cu. m.))

ASTM D 2487 (1993) Classification of Soils for 
Engineering Purposes (Unified Soil 
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Classification System)

ASTM D 2922 (1996) Density of Soil and Soil-Aggregate 
in Place by Nuclear Methods (Shallow Depth)

ASTM D 3017 (1996) Water Content of Soil and Rock in 
Place by Nuclear Methods (Shallow Depth)

ASTM D 4318 (1995a) Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils

ASTM E 11 (1995) Wire Cloth Sieves for Testing 
Purposes

TEXAS STATE DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION
STANDARD SPECIFICATIONS (TSDHPT)

TSDHPT-01 (1993) Standard Specifications for 
Construction of Highways, Streets and
Bridges

1.2   DEFINITIONS

For the purposes of this specification, the following definitions apply.

1.2.1   Aggregate Base Course

Aggregate base course (ABC) is well graded, durable aggregate uniformly 
moistened and mechanically stabilized by compaction.

Amend #1
1.2.2   Degree of Compaction

Degree of compaction shall be expressed as a percentage of the maximum 
density obtained by the test procedure presented in ASTM D 1557 .

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Plant, Equipment, and Tools; FIO.

List of proposed equipment to be used in performance of construction work, 
including descriptive data.
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SD-09 Reports

Sampling and testing; FIO.  Field Density Tests; FIO.

Calibration curves and related test results prior to using the device or 
equipment being calibrated.  Copies of field test results within 24 hours 
after the tests are performed.  Certified copies of test results for 
approval not less than 30 days before material is required for the work.

SD-18 Records

1.4   SAMPLING AND TESTING

Sampling and testing shall be the responsibility of the Contractor.  
Sampling and testing shall be performed by a testing laboratory approved in 
accordance with Section 01451 CONTRACTOR QUALITY CONTROL.  Work requiring 
testing will not be permitted until the testing laboratory has been 
inspected and approved.  The materials shall be tested to establish 
compliance with the specified requirements; testing shall be performed at 
the specified frequency.  The Contracting Officer may specify the time and 
location of the tests.  Copies of test results shall be furnished to the 
Contracting Officer within 24 hours of completion of the tests.

1.4.1   Sampling

Samples for laboratory testing shall be taken in conformance with ASTM D 75. 
 When deemed necessary, the sampling will be observed by the Contracting 
Officer.

1.4.2   Tests

The following tests shall be performed in conformance with the applicable 
standards listed.

1.4.2.1   Sieve Analysis

Sieve analysis shall be made in conformance with ASTM C 117 and ASTM C 136. 
 Sieves shall conform to ASTM E 11.  After the initial test, a minimum of 
one analysis shall be performed for each 907 kg (1000 tons) of material 
placed, with a minimum of three analyses for each day's run until the 
course is completed.

1.4.2.2   Liquid Limit and Plasticity Index

Liquid limit and plasticity index shall be determined in accordance with 
ASTM D 4318.  One liquid limit and plasticity index shall be performed for 
each sieve analysis.

1.4.2.3   Moisture-Density Determinations
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The maximum density and optimum moisture content shall be determined in 
accordance with ASTM D 1557.

1.4.2.4   Field Density Tests  Amend #1

Density shall be field measured in accordance with ASTM D 1556 ASTM D 2922. 
 For the method presented in ASTM D 1556 the base plate as shown in the 
drawing shall be used. For the method presented in ASTM D 2922 the 
calibration curves shall be checked and adjusted if necessary using only 
the sand cone method as described in paragraph Calibration, of the ASTM 
publication.  Tests performed in accordance with ASTM D 2922 result in a 
wet unit weight of soil and when using this method, ASTM D 3017 shall be 
used to determine the moisture content of the soil.  The calibration curves 
furnished with the moisture gauges shall also be checked along with density 
calibration checks as described in ASTM D 3017.  The calibration checks of 
both the density and moisture gauges shall be made by the prepared 
containers of material method, as described in paragraph Calibration of 
ASTM D 2922, on each different type of material being tested at the 
beginning of a job and at intervals as directed.  At least one field 
density test shall be performed for each 5000 square meters (5980 square 
yards) of each layer of base course constructed.

1.4.2.5   Wear Test  Amend #1

Wear tests shall be made on ABC course material in conformance with ASTM C 
131.  One test shall be run per 15000 square meters (17940 square yards) of 
completed course.  A minimum of one test per aggregate source shall be run.

1.4.3   Testing Frequency

1.4.3.1   Initial Tests Amend #1

One of each of the following tests shall be performed on the proposed 
material prior to commencing construction to demonstrate that the proposed 
material meets all specified requirements when furnished.  If materials 
from more than one source are going to be utilized, this testing shall be 
completed for each source.

a.  Sieve Analysis.

b.  Liquid limit and plasticity index moisture-density 
relationship.

c.  Moisture-density relationship.

d.  Wear.

e.  Soundness.

1.4.3.2   In Place Tests  Amend #1
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One of each of the following tests shall be performed on samples taken from 
the placed and compacted ABC .  Samples shall be taken and tested at the 
rates indicated.

     a.  Density tests shall be performed on every lift of material placed 
and at a frequency of one set of tests for every 5000 square meters , or 
portion thereof, of completed area.

     b.  Sieve Analysis including 0.02 mm size material shall be performed 
for every 500 metric tons , or portion thereof, of material placed.

     c.  Liquid limit and plasticity index tests shall be performed at the 
same frequency as the sieve analysis.

     d.  Wear tests shall be performed in accordance with ASTM C 131.  One 
test shall be run per 15000 square meters (17940 square yards) of completed 
base course.  A minimum of one test per aggregate source shall be run.

1.4.4   Approval of Material

The source of the material shall be selected 30 days prior to the time the 
material will be required in the work.  Tentative approval of material will 
be based on initial test results.  Final approval of the materials will be 
based on sieve analysis, liquid limit, and plasticity index tests performed 
on samples taken from the completed and fully compacted ABC .

1.5   WEATHER LIMITATIONS

Construction shall be done when the atmospheric temperature is above 2 
degrees C.  When the temperature falls below 2 degrees C, the Contractor 
shall protect all completed areas by approved methods against detrimental 
effects of freezing.  Completed areas damaged by freezing, rainfall, or 
other weather conditions shall be corrected to meet specified requirements.

1.6   PLANT, EQUIPMENT, AND TOOLS

All plant, equipment, and tools used in the performance of the work will be 
subject to approval before the work is started and shall be maintained in 
satisfactory working condition at all times.  The equipment shall be 
adequate and shall have the capability of producing the required 
compaction, meeting grade controls, thickness control, and smoothness 
requirements as set forth herein.

PART 2   PRODUCTS

2.1   AGGREGATES

The ABC shall consist of clean, sound, durable particles of crushed stone, 
crushed slag, crushed gravel, crushed recycled concrete, angular sand, or 
other approved material.  ABC shall be free of lumps of clay, organic 
matter, and other objectionable materials or coatings. The portion retained 
on the 4.75 mm sieve shall be known as coarse aggregate; that portion 
passing the 4.75 mm sieve shall be known as fine aggregate.
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2.1.1   Coarse Aggregate

Coarse aggregates shall be angular particles of uniform density.  When the 
coarse aggregate is supplied from more than one source, aggregate from each 
source shall meet the specified requirements and shall be stockpiled 
separately.

     a.  Crushed Gravel:  Crushed gravel shall be manufactured by crushing 
gravels, and shall meet all the requirements specified below.

     b.  Crushed Stone:  Crushed stone shall consist of freshly mined 
quarry rock, and shall meet all the requirements specified below.

     c.  Crushed Recycled Concrete:  Crushed recycled concrete shall 
consist of previously hardened portland cement concrete or other concrete 
containing pozzolanic binder material.  The recycled material shall be free 
of all reinforcing steel, bituminous concrete surfacing, and any other 
foreign material and shall be crushed and processed to meet the required 
gradations for coarse aggregate.  Crushed recycled concrete shall meet all 
other applicable requirements specified below.

     d.  Crushed Slag:  Crushed slag shall be an air-cooled blast-furnace 
product having an air dry unit weight of not less than 1045 kg/cubic meter 
as determined by ASTM C 29/C 29M, and shall meet all the requirements 
specified below.

2.1.1.1   Aggregate Base Course

ABC coarse aggregate shall not show more than 50 percent loss when 
subjected to the Los Angeles abrasion test in accordance with ASTM C 131.  
The amount of flat and elongated particles shall not exceed 30 percent.  A 
flat particle is one having a ratio of width to thickness greater than 3; 
an elongated particle is one having a ratio of length to width greater than 
3.  In the portion retained on each sieve specified, the crushed aggregates 
shall contain at least 50 percent by weight of crushed pieces having two or 
more freshly fractured faces with the area of each face being at least 
equal to 75 percent of the smallest midsectional area of the piece.  When 
two fractures are contiguous, the angle between planes of the fractures 
must be at least 30 degrees in order to count as two fractured faces.  
Crushed gravel shall be manufactured from gravel particles 50 percent of 
which, by weight, are retained on the maximum size sieve listed in TABLE 1.

2.1.2   Fine Aggregate

Fine aggregates shall be angular particles of uniform density.  When the 
fine aggregate is supplied from more than one source, aggregate from each 
source shall meet the specified requirements.

2.1.2.1   Aggregate Base Course

ABC fine aggregate shall consist of screenings, angular sand, crushed 
recycled concrete fines, or other finely divided mineral matter processed 
or naturally combined with the coarse aggregate.
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2.1.3   Gradation Requirements

Requirements for gradation specified shall apply to the completed base 
course.  The aggregates shall be continuously graded within the following 
limits:

                        Percentage by Weight Passing
      Sieve Designation            Square-Mesh Sieve*

         44 mm (1-3/4")                 100
         22 mm (7/8"                65 - 90
         9.5 mm (3/8")                50 - 70
         No. 4                        35 - 55
         No. 40                       15 - 30

      *The table is based on aggregates of uniform specific gravity and the 
percentages passing the various sieves are subject to appropriate 
corrections in accordance with ASTM C 127 and C 128 when aggregates of 
"varying specific gravity are used.  The gradation above conforms to Texas 
Department of Transportation Standard Specification for base course, Item 
247, Type A, Grade 1.

2.1.4   Liquid Limit and Plasticity Index

Liquid limit and plasticity index requirements shall apply to the completed 
course and shall also apply to any component that is blended to meet the 
required gradation.  The portion of any component or of the completed 
course passing the 0.425 mm sieve shall be either nonplastic or have a 
liquid limit not greater than 25 and a plasticity index not greater than 5.

PART 3   EXECUTION

3.1   GENERAL REQUIREMENTS

When the ABC is constructed in more than one layer, the previously 
constructed layer shall be cleaned of loose and foreign matter by sweeping 
with power sweepers or power brooms, except that hand brooms may be used in 
areas where power cleaning is not practicable.  Adequate drainage shall be 
provided during the entire period of construction to prevent water from 
collecting or standing on the working area.  Line and grade stakes shall be 
provided as necessary for control.  Grade stakes shall be in lines parallel 
to the centerline of the area under construction and suitably spaced for 
string lining.

3.2   OPERATION OF AGGREGATE SOURCES

 Aggregates shall be obtained from offsite sources.

3.3   STOCKPILING MATERIAL

Prior to stockpiling of material, storage sites shall be cleared and 
leveled by the Contractor.  All materials, including approved material 
available from excavation and grading, shall be stockpiled in the manner 
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and at the locations designated.  Aggregates shall be stockpiled on the 
cleared and leveled areas designated by the Contracting Officer to prevent 
segregation.  Materials obtained from different sources shall be stockpiled 
separately.

3.4   PREPARATION OF UNDERLYING COURSE

Prior to constructing the ABC , the underlying course or subgrade shall be 
cleaned of all foreign substances.  At the time of construction of the ABC , 
the underlying course shall contain no frozen material.  The surface of the 
underlying course or subgrade shall meet specified compaction and surface 
tolerances.  The underlying course shall conform to Section 02300 EARTHWORK . 
 Ruts or soft yielding spots in the underlying courses, areas having 
inadequate compaction, and deviations of the surface from the requirements 
set forth herein shall be corrected by loosening and removing soft or 
unsatisfactory material and by adding approved material, reshaping to line 
and grade, and recompacting to specified density requirements.  For 
cohesionless underlying courses containing sands or gravels, as defined in 
ASTM D 2487, the surface shall be stabilized prior to placement of the ABC . 
 Stabilization shall be accomplished by mixing ABC into the underlying 
course and compacting by approved methods.  The stabilized material shall 
be considered as part of the underlying course and shall meet all 
requirements of the underlying course.  The finished underlying course 
shall not be disturbed by traffic or other operations and shall be 
maintained by the Contractor in a satisfactory condition until the ABC is 
placed.

3.5   INSTALLATION

3.5.1   Mixing the Materials

The coarse and fine aggregates shall be mixed in a stationary plant, or in 
a traveling plant or bucket loader on an approved paved working area.  The 
Contractor shall make adjustments in mixing procedures or in equipment as 
directed to obtain true grades, to minimize segregation or degradation, to 
obtain the required water content, and to insure a satisfactory ABC meeting 
all requirements of this specification.

3.5.2   Placing

The mixed material shall be placed on the prepared subgrade or subbase in 
layers of uniform thickness with an approved spreader.  When a compacted 
layer 150 mm or less in thickness is required, the material shall be placed 
in a single layer.  When a compacted layer in excess of 150 mm is required, 
the material shall be placed in layers of equal thickness.  No layer shall 
exceed 150 mm or less than 75mm when compacted.  The layers shall be so 
placed that when compacted they will be true to the grades or levels 
required with the least possible surface disturbance.  Where the ABC is 
placed in more than one layer, the previously constructed layers shall be 
cleaned of loose and foreign matter by sweeping with power sweepers, power 
brooms, or hand brooms, as directed.  Such adjustments in placing 
procedures or equipment shall be made as may be directed to obtain true 
grades, to minimize segregation and degradation, to adjust the water 
content, and to insure an acceptable ABC .
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3.5.3   Grade Control

The finished and completed ABC shall conform to the lines, grades, and 
cross sections shown.  Underlying material(s) shall be excavated and 
prepared at sufficient depth for the required ABC thickness so that the 
finished ABC with the subsequent surface course will meet the designated 
grades.

3.5.4   Edges of Base Course

The ABC shall be placed so that the completed section will be a minimum of 
1.5 m wider, on all sides, than the next layer that will be placed above 
it.  Additionally, approved fill material shall be placed along the outer 
edges of ABC in sufficient quantities to compact to the thickness of the 
course being constructed, or to the thickness of each layer in a multiple 
layer course, allowing in each operation at least a 600 mm width of this 
material to be rolled and compacted simultaneously with rolling and 
compacting of each layer of ABC .  If this base course material is to be 
placed adjacent to another pavement section, then the layers for both of 
these sections shall be placed and compacted along this edge at the same 
time.

3.5.5   Compaction

Each layer of the ABC shall be compacted as specified with approved 
compaction equipment.  Water content shall be maintained during the 
compaction procedure to within plus or minus 2 percent of the optimum water 
content determined from laboratory tests as specified in paragraph SAMPLING 
AND TESTING.  Rolling shall begin at the outside edge of the surface and 
proceed to the center, overlapping on successive trips at least one-half 
the width of the roller.  Alternate trips of the roller shall be slightly 
different lengths.  Speed of the roller shall be such that displacement of 
the aggregate does not occur.  In all places not accessible to the rollers, 
the mixture shall be compacted with hand-operated power tampers.  
Compaction shall continue until each layer has a degree of compaction that 
is at least 100 percent of laboratory maximum density through the full 
depth of the layer.  The Contractor shall make such adjustments in 
compacting or finishing procedures as may be directed to obtain true 
grades, to minimize segregation and degradation, to reduce or increase 
water content, and to ensure a satisfactory ABC .  Any materials that are 
found to be unsatisfactory shall be removed and replaced with satisfactory 
material or reworked, as directed, to meet the requirements of this 
specification.

3.5.6   Thickness

Compacted thickness of the aggregate course shall be as indicated No 
individual layer shall exceed 200 mm nor be less than 75 mm in compacted 
thickness.  The total compacted thickness of the ABC course shall be within 
13 mm of the thickness indicated.  Where the measured thickness is more than
 13 mm deficient, such areas shall be corrected by scarifying, adding new 
material of proper gradation, reblading, and recompacting as directed.  
Where the measured thickness is more than 13 mm  thicker than indicated, 
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the course shall be considered as conforming to the specified thickness 
requirements.  Average job thickness shall be the average of all thickness 
measurements taken for the job, but shall be within 6 mm  of the thickness 
indicated.  The total thickness of the ABC course shall be measured at 
intervals in such a manner as to ensure one measurement for each 500 square 
meters of base course.  Measurements shall be made in 75 mm diameter test 
holes penetrating the base course.

3.5.7   Finishing

The surface of the top layer of ABC shall be finished after final compaction
 by cutting any overbuild to grade and rolling with a steel-wheeled roller. 
 Thin layers of material shall not be added to the top layer of base course 
to meet grade.  If the elevation of the top layer of  ABC is 13 mm or more 
below grade, then the top layer should be scarified to a depth of at least 
75 mm and new material shall be blended in and compacted to bring to grade. 
 Adjustments to rolling and finishing procedures shall be made as directed 
to minimize segregation and degradation, obtain grades, maintain moisture 
content, and insure an acceptable base course.  Should the surface become 
rough, corrugated, uneven in texture, or traffic marked prior to 
completion, the unsatisfactory portion shall be scarified, reworked and 
recompacted or it shall be replaced as directed.

3.5.8   Smoothness

The surface of the top layer shall show no deviations in excess of 10 mm 
when tested with a 3.66 meter  straightedge.  Measurements shall be taken 
in successive positions parallel to the centerline of the area to be paved. 
 Measurements shall also be taken perpendicular to the centerline at 15 
meter intervals.  Deviations exceeding this amount shall be corrected by 
removing material and replacing with new material, or by reworking existing 
material and compacting it to meet these specifications.

3.6   TRAFFIC

Traffic shall not be allowed on the completed ABC course.  

3.7   MAINTENANCE

The ABC shall be maintained in a satisfactory condition until the full 
pavement section is completed and accepted.  Maintenance shall include 
immediate repairs to any defects and shall be repeated as often as 
necessary to keep the area intact.  Any ABC that is not paved over prior to 
the onset of winter, shall be retested to verify that it still complies 
with the requirements of this specification.  Any area of ABC that is 
damaged shall be reworked or replaced as necessary to comply with this 
specification.

3.8   DISPOSAL OF UNSATISFACTORY MATERIALS

Any unsuitable materials that must be removed shall be disposed of as directed
 .  No additional payments will be made for materials that must be replaced.

    -- End of Section --
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SECTION 02731

AGGREGATE SURFACE COURSE
Amend #1

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 117 (1995) Materials Finer Than 75 micrometer 
(No. 200) Sieve in Mineral Aggregates by 
Washing

ASTM C 131 (1996) Resistance to Degradation of 
Small-Size Coarse Aggregate by Abrasion 
and Impact in the Los Angeles Machine

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM D 75 (1987; R 1992) Sampling Aggregates

ASTM D 422 (1963; R 1990) Particle-Size Analysis of 
Soils

ASTM D 1556 (1990; R 1996) Density and Unit Weight of 
Soil in Place by the Sand-Cone Method

ASTM D 1557 (1991) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/cu. ft. (2,700 
kN-m/cu.  m.))

ASTM D 2167 (1994) Density and Unit Weight of Soil in 
Place by the Rubber Balloon Method

ASTM D 2922 (1996) Density of Soil and Soil-Aggregate 
in Place by Nuclear Methods (Shallow Depth)

ASTM D 3017 (1988; R 1993) Water Content of Soil and 
Rock in Place by Nuclear Methods (Shallow 
Depth)

ASTM D 3740 (1996) Minimum Requirements for Agencies 
Engaged in the Testing and/or Inspection 
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of Soil and Rock as Used in Engineering 
Design and Construction

ASTM D 4318 (1995a) Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils

ASTM E 11 (1995) Wire-Cloth Sieves for Testing 
Purposes

1.2   Not used.

1.3   DEGREE OF COMPACTION

Degree of compaction is a percentage of the maximum density obtained by the 
test procedure presented in ASTM D 1557 abbreviated herein as present 
laboratory maximum density.

1.4   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Equipment; FIO.

List of proposed equipment to be used in performance of construction work 
including descriptive data.

SD-09 Reports

Sampling and Testing; FIO.  Density Test; FIO.

Calibration curves and related test results prior to using the device or 
equipment being calibrated.  Copies of field test results within 24 hours 
after the tests are performed.  Test results from samples, not less than 30 
days before material is required for the work.  Results of laboratory tests 
for quality control purposes, for approval, prior to using the material.

1.5   EQUIPMENT

All plant, equipment, and tools used in the performance of the work covered 
by this section will be subject to approval by the Contracting Officer 
before the work is started and shall be maintained in satisfactory working 
condition at all times.  The equipment shall be adequate and shall have the 
capability of producing the required compaction, and meeting the grade 
controls, thickness controls, and smoothness requirements set forth herein.

1.6   SAMPLING AND TESTING

Sampling and testing shall be the responsibility of the Contractor. 
Sampling and testing shall be performed by an approved commercial testing 
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laboratory or by the Contractor, subject to approval.  If the Contractor 
elects to establish its own testing facilities, approval of such facilities 
will be based on compliance with ASTM D 3740.  No work requiring testing 
will be permitted until the Contractor's facilities have been inspected and 
approved.

1.6.1   Sampling

Sampling for material gradation, liquid limit, and plastic limit tests 
shall be taken in conformance with ASTM D 75.  When deemed necessary, the 
sampling will be observed by the Contracting Officer.

1.6.2   Testing

1.6.2.1   Gradation

Aggregate gradation shall be made in conformance with ASTM C 117, ASTM C 136, 
and ASTM D 422.  Sieves shall conform to ASTM E 11.

1.6.2.2   Liquid Limit and Plasticity Index

Liquid limit and plasticity index shall be determined in accordance with 
ASTM D 4318.

1.6.3   Approval of Materials

The source of the material to be used for producing aggregates shall be 
selected 60 days prior to the time the material will be required in the 
work.  Approval of sources not already approved by the Corps of Engineers 
will be based on an inspection by the Contracting Officer. Tentative 
approval of materials will be based on appropriate test results on the 
aggregate source.  Final approval of the materials will be based on tests 
for gradation, liquid limit, and plasticity index performed on samples 
taken from the completed and compacted surface course.

1.7   WEATHER LIMITATIONS

Aggregate surface courses shall not be constructed when the ambient 
temperatures is below 2 degrees C  and on subgrades that are frozen or 
contain frost.  It shall be the responsibility of the Contractor to 
protect, by approved method or methods, all areas of surfacing that have 
not been accepted by the Contracting Officer.  Surfaces damaged by freeze, 
rainfall, or other weather conditions shall be brought to a satisfactory 
condition by the Contractor.

PART 2   PRODUCTS

2.1   AGGREGATES Amend #1

Aggregates shall consist of clean, sound, durable particles of natural 
gravel, crushed gravel, crushed stone, sand, slag, soil, or other approved 
materials processed and blended or naturally combined.  Aggregates shall be 
free from lumps and balls of clay, organic matter, objectionable coatings, 
and other foreign materials.  The Contractor shall be responsible for 
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obtaining materials that meet the specification and can be used to meet the 
grade and smoothness requirements specified herein after all compaction 
operations have been completed.

2.1.1   Coarse Aggregates

The material retained on the 5 mm  sieve shall be known as coarse 
aggregate.  Coarse aggregates shall be reasonably uniform in density and 
quality.  The coarse aggregate shall have a percentage of wear not to 
exceed 50 percent after 500 revolutions as determined by ASTM C 131. The 
amount of flat and/or elongated particles shall not exceed 20 percent. A 
flat particle is one having a ratio of width to thickness greater than 
three; an elongated particle is one having a ratio of length to width 
greater than three.  When the coarse aggregate is supplied from more than 
one source, aggregate from each source shall meet the requirements set 
forth herein.

2.1.2   Fine Aggregates

The material passing the 5 mm  sieve shall be known as fine aggregate.  
Fine aggregate shall consist of screenings, sand, soil, or other finely 
divided mineral matter that is processed or naturally combined with the 
coarse aggregate.

2.1.3   Gradation Requirements

Gradation requirements specified in TABLE I shall apply to the completed 
aggregate surface.  It shall be the responsibility of the Contractor to 
obtain materials that will meet the gradation requirements after mixing, 
placing, compacting, and other operations.  TABLE I shows permissible 
gradings for granular material used in aggregate surface roads and 
airfields.  Sieves shall conform to ASTM E 11.

TABLE I.  GRADATION FOR AGGREGATE SURFACE COURSES

   Sieve Designation      No. 1      No. 2      No. 3      No. 4
   _________________      _____      _____      _____      _____

      25.0 mm              100        100        100        100
       9.5 mm             50-85      60-100       --         --
       4.7 mm             35-65      50-85      55-100     70-100
       2.00 mm            25-50      40-70      40-100     55-100
       0.425 mm           15-30      24-45      20-50      30-70
       0.075 mm            8-15       8-15       8-15       8-15

2.2   LIQUID LIMIT AND PLASTICITY INDEX REQUIREMENTS

The portion of the completed aggregate surface course passing the 0.425 mm  
sieve shall have a maximum liquid limit of 35 and a plasticity index of 4 
to 9.

PART 3   EXECUTION
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3.1   OPERATION OF AGGREGATE SOURCES

Clearing, stripping, and excavating shall be the responsibility of the 
Contractor.  The aggregate sources shall be operated to produce the 
quantity and quality of materials meeting these specification requirements 
in the specified time limit.  Upon completion of the work, the aggregate 
sources on Government property shall be conditioned to drain readily and be 
left in a satisfactory condition.  Aggregate sources on private lands shall 
be conditioned in agreement with local laws or authorities.

3.2   STOCKPILING MATERIALS

Prior to stockpiling the material, the storage sites shall be cleared and 
leveled by the Contractor.  All materials, including approved material 
available from excavation and grading, shall be stockpiled in the manner 
and at the locations designated.  Aggregates shall be stockpiled in such a 
manner that will prevent segregation.  Aggregates and binders obtained from 
different sources shall be stockpiled separately.

3.3   PREPARATION OF UNDERLYING COURSE SUBGRADE

The underlying course, including shoulders, shall be cleaned of all foreign 
substances.  At the time of surface course construction, the underlying 
course shall contain no frozen material.  Ruts or soft yielding spots in 
the underlying course areas having inadequate compaction and deviations of 
the surface from the requirements set forth herein shall be corrected by 
loosening and removing soft or unsatisfactory material and by adding 
approved material, reshaping to line and grade and recompacting to density 
requirements specified in Section 02722 AGGREGATE BASE COURSE.  The 
completed underlying course shall not be disturbed by traffic or other 
operations and shall be maintained by the Contractor in a satisfactory 
condition until the surface course is placed.

3.4   GRADE CONTROL

During construction, the lines and grades including crown and cross slope 
indicated for the aggregate surface course shall be maintained by means of 
line and grade stakes placed by the Contractor in accordance with the 
SPECIAL CONTRACT REQUIREMENTS.

3.5   MIXING AND PLACING MATERIALS

The materials shall be mixed and placed to obtain uniformity of the 
material and a uniform optimum water content for compaction.  The 
Contractor shall make adjustments in mixing, placing procedures, or in 
equipment to obtain the true grades, to minimize segregation and 
degradation, to obtain the desired water content, and to ensure a 
satisfactory surface course.

3.6   LAYER THICKNESS

The aggregate material shall be placed on the underlying coursein layers of 
uniform thickness.  When a compacted layer of 150 mm  or less is specified, 
the material may be placed in a single layer; when a compacted thickness of 
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more than 150 mm  is required, no layer shall exceed 150 mm  nor be less 
than 75 mm  when compacted.

3.7   COMPACTION

Each layer of the aggregate surface course shall be compacted with approval 
compaction equipment.  The water content during the compaction procedure 
shall be maintained at optimum or at the percentage specified by the 
Contracting Officer.  In locations not accessible to the rollers, the 
mixture shall be compacted with mechanical tampers.  Compaction shall 
continue until each layer through the full depth is compacted to at least 
100 percent of laboratory maximum density.  Any materials that are found to 
be unsatisfactory shall be removed and replaced with satisfactory material 
or reworked to produce a satisfactory material.

Amend #1
3.8   EDGES OF AGGREGATE-SURFACED ROAD

Approved material shall be placed along the edges of the aggregate surface 
course in such quantity as to compact to the thickness of the course being 
constructed.  When the course is being constructed in two or more layers, 
at least 300 mm  of shoulder width shall be rolled and compacted 
simultaneously with the rolling and compacting of each layer of the surface 
course.

3.9   SMOOTHNESS TEST

The surface of each layer shall not show any deviations in excess of 10 mm 
(3/8 inch)  when tested with a 3 m (10 foot)  straightedge applied both 
parallel with and at right angles to the centerline of the area to be 
paved.  Deviations exceeding this amount shall be corrected by the 
Contractor by removing material, replacing with new material, or reworking 
existing material and compacting, as directed.

3.10   THICKNESS CONTROL

The completed thickness of the aggregate surface course shall be within 13 
mm (1/2 inch),  plus or minus, of the thickness indicated on plans.  The 
thickness of the aggregate surface course shall be measured at intervals in 
such manner that there will be a thickness measurement for at least each 
500 square meters  of the aggregate surface course.  The thickness 
measurement shall be made by test holes at least 75 mm (3 inches)  in 
diameter through the aggregate surface course.  When the measured thickness 
of the aggregate surface course is more than 13 mm (1/2 inch)  deficient in 
thickness, the Contractor, at no additional expense to the Government, 
shall correct such areas by scarifying, adding mixture of proper gradation, 
reblading, and recompacting, as directed.  Where the measured thickness of 
the aggregate surface course is more than 13 mm (1/2 inch)  thicker than 
that indicated, it shall be considered as conforming with the specified 
thickness requirements plus 13 mm (1/2 inch).   The average job thickness 
shall be the average of the job measurements determined as specified above, 
but shall be within 6 mm (1/4 inch)  of the thickness indicated.  When the 
average job thickness fails to meet this criterion, the Contractor shall, 
at no additional expense to the Government, make corrections by scarifying, 
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adding or removing mixture of proper gradation, and reblading and 
recompacting, as directed.

3.11   DENSITY TEST

Density shall be measured in the field in accordance with ASTM D 1556or 
ASTM D 2922.  For the method presented in ASTM D 1556 the base plate as 
shown in the drawing shall be used.  For the method presented in ASTM D 2922
 the calibration curves shall be checked and adjusted, if necessary, using 
only the sand cone method as described in paragraph Calibration of the ASTM 
publication.  Tests performed in accordance with ASTM D 2922 result in a 
wet unit weight of soil and when using this method, ASTM D 3017 shall be 
used to determine the moisture content of the soil.  The calibration curves 
furnished with the moisture gauges shall also be checked along with density 
calibration checks as described in ASTM D 3017.  The calibration checks of 
both the density and moisture gauges shall be made by the prepared 
containers of material method, as described in paragraph Calibration of 
ASTM D 2922, on each different type of material being tested at the 
beginning of a job and at intervals, as directed.

3.12   WEAR TEST

Wear tests shall be made in conformance with ASTM C 131.

3.13   MAINTENANCE

The aggregate surface course shall be maintained in a condition that will 
meet all specification requirements until accepted.

    -- End of Section --
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SECTION 02741

HOT-MIX ASPHALT (HMA) FOR ROADS

                              AMENDMENT NO. 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO TP53 (1995) Determining Asphalt Content of Hot 
Mix Asphalt by the Ignition Method

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM C 566 (1997) Total Evaporable Moisture Content 
of Aggregate by Drying

ASTM D 1461 (1985; R 1994) Moisture or Volatile 
Distillates in Bituminous Paving Mixtures

ASTM D 1559 (1989) Resistance to Plastic Flow of 
Bituminous Mixtures Using Marshall 
Apparatus

ASTM D 2041 (1995) Theoretical Maximum Specific 
Gravity and Density of Bituminous Paving 
Mixtures

ASTM D 2172 (1995) Quantitative Extraction of Bitumen 
from Bituminous Paving Mixtures

ASTM D 2489 (1984; R 1994) Degree of Particle Coating 
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of Bituminous-Aggregate Mixtures

ASTM D 2726 (1996a) Bulk Specific Gravity and Density 
of Non-Absorptive Compacted Bituminous 
Mixture

ASTM D 2950 (1997) Density of Bituminous Concrete in 
Place by Nuclear Method

ASTM D 3665 (1994) Random Sampling of Construction 
Materials

ASTM D 3666 (1996a) Minimum Requirements for Agencies 
Testing and Inspecting Bituminous Paving 
Materials

ASTM D 4125 (1994) Asphalt Content of Bituminous 
Mixtures by the Nuclear Method

ASTM D 5444 (1994) Mechanical Size Analysis of 
Extracted Aggregate

ASTM D 6307 (1998) Asphalt Content of Hot Mix Asphalt 
by Ignition Method

CALIFORNIA DEPARTMENT OF TRANSPORTATION (CDT)

CDT Test 526 (1978) Operation of California 
Profilograph and Evaluation of Profiles

      DEPARTMENT OF THE ARMY, CORPS OF ENGINEERS, HANDBOOK FOR CONCRETE      
AND CEMENT (CRD)

CRD-C 649 (1995) Standard Test Method for Unit Weight, 
Marshall Stability, and Flow Mixtures

CRD-C 650 (1995) Standard Test Method for Density and 
Percent Voids in Compacted Bituminous Paving 
Mixtures

CRD-D 652 (1995) Standard Test Method for Measurement 
of Reduction in Marshall Stability of 
Bituminous Mixtures Caused by Immersion in 
Water

 TEXAS DEPARTMENT OF TRANSPORTATION STANDARD SPECIFICATIONS: (TXDOT)

TXDOT-01                      (1993)Standard Specifications
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                               for Construction of Highways,
                               Streets and Bridges

1.2   DESCRIPTION OF WORK

The work shall consist of pavement courses composed of mineral aggregate 
and asphalt material heated and mixed in a central mixing plant and placed 
on a prepared course.  HMA designed and constructed in accordance with this 
section shall conform to the lines, grades, thicknesses, and typical cross 
sections shown on the drawings.  Each course shall be constructed to the 
depth, section, or elevation required by the drawings and shall be rolled, 
finished, and approved before the placement of the next course.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES: (Amend #1)

SD-09 Reports

Aggregates; GA.  QC Monitoring; FIO.

Aggregate and QC test results.

Testing Laboratory; FIO.

Certification of compliance.

Plant Scale Calibration Certification

SD-14 Samples

Asphalt Cement Binder; FIO.

(20 L) ( sample for mix design verification.

Aggregates; FIO.

Sufficient materials to produce 90 kg  of blended mixture for mix design 
verification.

SD-18 Records

Mix Design; GA.

Proposed JMF.

Contractor Quality Control; GA.
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Quality control plan.

Material Acceptance and Percent Payment;GA.

Acceptance test results and pay calculations

(Amend #1)
1.4   METHOD OF MEASUREMENT

The amount paid for will be the number of metric tons  of hot-mix asphalt 
mixture used in the accepted work.  Hot-mix asphalt mixture shall be 
weighed after mixing, and no separate payment will be made for weight of 
asphalt cement material incorporated herein.

(Amend #1)
1.5   BASIS OF PAYMENT

Quantities of wearing-course mixtures, determined as specified above, will 
be paid for at respective contract unit prices or at reduced prices 
adjusted in accordance with paragraph MATERIAL ACCEPTANCE AND PERCENT 
PAYMENT.  Payment shall constitute full compensation for furnishing all 
materials, equipment, plant, and tools; and for all labor and other 
incidentals necessary to complete work required by this section of the 
specification.

1.6   Not used.

1.7   HAULING EQUIPMENT

Trucks used for hauling hot-mix asphalt shall have tight, clean, and smooth 
metal beds.  To prevent the mixture from adhering to them, the truck beds 
shall be lightly coated with a minimum amount of paraffin oil, lime 
solution, or other approved material.  Petroleum based products shall not 
be used as a release agent.  Each truck shall have a suitable cover to 
protect the mixture from adverse weather.  When necessary to ensure that 
the mixture will be delivered to the site at the specified temperature, 
truck beds shall be insulated or heated and covers (tarps) shall be 
securely fastened.

1.8   ASPHALT PAVERS

Asphalt pavers shall be self-propelled, with an activated screed, heated as 
necessary, and shall be capable of spreading and finishing courses of 
hot-mix asphalt which will meet the specified thickness, smoothness, and 
grade.  The paver shall have sufficient power to propel itself and the 
hauling equipment without adversely affecting the finished surface.

1.8.1   Receiving Hopper

The paver shall have a receiving hopper of sufficient capacity to permit a 
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uniform spreading operation.  The hopper shall be equipped with a 
distribution system to place the mixture uniformly in front of the screed 
without segregation.  The screed shall effectively produce a finished 
surface of the required evenness and texture without tearing, shoving, or 
gouging the mixture.

1.8.2   Automatic Grade Controls

If an automatic grade control device is used, the paver shall be equipped 
with a control system capable of automatically maintaining the specified 
screed elevation.  The control system shall be automatically actuated from 
either a reference line and/or through a system of mechanical sensors or 
sensor-directed mechanisms or devices which will maintain the paver screed 
at a predetermined transverse slope and at the proper elevation to obtain 
the required surface.  The transverse slope controller shall be capable of 
maintaining the screed at the desired slope within plus or minus 0.1 
percent.  A transverse slope controller shall not be used to control grade. 
 The controls shall be capable of working in conjunction with any of the 
following attachments:

a.  Ski-type device of not less than 9.14 m  in length.

b.  Taut stringline set to grade.

c.  Short ski or shoe for joint matching.

d.  Laser control.

1.9   ROLLERS

Rollers shall be in good condition and shall be operated at slow speeds to 
avoid displacement of the asphalt mixture.  The number, type, and weight of 
rollers shall be sufficient to compact the mixture to the required density 
while it is still in a workable condition.  Equipment which causes 
excessive crushing of the aggregate shall not be used.

1.10   WEATHER LIMITATIONS

The hot-mix asphalt shall not be placed upon a wet surface or when the 
surface temperature of the underlying course is less than specified in 
Table 1.  The temperature requirements may be waived by the Contracting 
Officer, if requested; however, all other requirements, including 
compaction, shall be met.

Table 1.  Surface Temperature Limitations of Underlying Course

               Mat Thickness, mm                        Degrees C

                 75 or greater                              4

                 Less than 75                               7

PART 2   PRODUCTS
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2.1   HOT MIX SURFACE COURSE

Bituminous hot-mix surface course shall conform to the requirements of 
TXDOT-01 for "Hot-Mix Asphaltic Concrete Pavement," Item 340, except as 
specified herinafter.  

2.1.1   Asphalt Material

Asphalt material for the surface course shall be asphalt cement AC-20 
conforming to TXDOT-01 for "Asphalts, Oils, and  Emulsions," Item 300.  
Asphalt material shall come from a source approved  for use by the TXDOT.  
The seal number from the tank and the number of the TXDOT Laboratory test 
report shall be furnished to the Contracting  Officer.

2.1.2   Paving Mixture

Paving mixture shall be Type "D".

2.1.3   State Specification Modifications

TXDOT Specification shall be modified as follows:

(a)  Material retained on the No. 10 screen shall not exceed 65  percent.

(b)  Density and stability requirements shall not apply.

(c)  Construction methods paragraph shall not apply.

(d)  The measurement and payment paragraphs shall not apply.

2.1.4   Not used.

2.2   Not used.

2.3   PROPORTIONING OF MIXTURE

2.3.1   Job Mix Formula

The JMF for the bituminous mixture shall be furnished to the Contracting 
Officer for approval.  No payment will be made for mixtures produced prior 
to the approval of the JMF.  The formula will indicate the percentage of 
each stockpile and mineral filler, the percentage of each size aggregate, 
the percentage of bitumen, and the temperature of the completed mixture 
when discharged from the mixer.  The tolerances specified in TXDOT-01, 
"Item 340, will be allowed for asphalt content, temperature, and aggregate 
grading for tests conducted on the mix as discharged from the mixing plant; 
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however, the final evaluation of aggregate gradation and asphalt content 
will be based on paragraph 3.11 MATERIAL ACCEPTANCE AND PERCENT PAYMENT.  
Bituminous mix that deviates more than - 4 degrees C (25 degrees F). from 
the JMF shall be rejected.  The JMF may be adjusted during construction to 
improve paving mixtures, as directed, without adjustments in the contract 
prices.2.3.2   Test Properties of Bituminous Mixtures

Finished mixture shall meet requirements described below when tested in 
accordance with CRD-C 649-95.  All samples will be compacted with 50 blows 
of specified hammer on each side of sample.  When bituminous mixture fails 
to meet the requirements specified below, the paving operation shall be 
stopped until the cause of noncompliance is determined and corrected.

2.3.2.1   Stability, Flow, and Voids

Requirements for stability, flow, and voids are shown in TABLES III and IV 
for nonabsorptive and absorptive aggregates, respectively.

Requirements for stability, flow, and voids are shown in TABLES I and II for 
nonabsorptive and absorptive aggregates, respectively.

                           TABLES I and II - Not Used.

                  TABLE III.  NONABSORPTIVE-AGGREGATE MIXTURE

                                                                 
                                             Wearing Course      

Stability minimum, pounds                         500             
Flow maximum, 1/100-inch units                     20              
Voids total mix, percent (1)                      3-5             
Voids filled with bitumen, percent (2)           75-85            

(1)  The Contracting Officer may permit deviations from limits specified when 
gyratory method of design is used to develop the JMF.

                        TABLE IV.  ABSORPTIVE-AGGREGATE MIXTURE

                                                                 
                                             Wearing Course      

Stability minimum, pounds                         500               
Flow maximum, 1/100-inch units                     20                
Voids total mix, percent (1)                      2-4              
Voids filled with bitumen, percent (2)           80-90             

(1)  The Contracting Officer may permit deviations from limits specified when 
gyratory method of design is used to develop the JMF.

a.  When the water-absorption value of the entire blend of aggregate does not 
exceed 2.5 percent as determined in accordance with ASTM C 127 and ASTM C 
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128, the aggregate is designated as nonabsorptive.  The theoretical specific 
gravity computed from the apparent specific gravity or ASTM D 2041 will be 
used in computing voids total mix and voids filled with bitumen, and the 
mixture shall meet requirements in TABLE I.

b.  When the water-absorption value of the entire blend of aggregate exceeds 
2.5 percent as determined in accordance with ASTM C 127 and ASTM C 128, the 
aggregate is designated as absorptive.  The theoretical specific gravity 
computed from ASTM D 2041 shall be used in computing percentages of voids 
total mix and voids filled with bitumen; the mixture shall meet requirements 
in TABLE II.

2.3.2.2   Stability

The index of retained stability must be greater than 75 percent as 
determined by CRD-C 652-95.  When the index of retained stability is less 
than 75, the aggregate stripping tendencies may be countered by the use of 
hydrated lime or by treating the bitumen with an approved antistripping 
agent.  The hydrated lime is considered as mineral filler and should be 
considered in the gradation requirements.  The amount of hydrated lime or 
antistripping agent added to bitumen shall be sufficient, as approved, to 
produce an index of retained stability of not less than 75 percent.  No 
additional payment will be made to the Contractor for addition of 
antistripping agent required.

2.4   Not used.

PART 3   EXECUTION

3.1   PREPARATION OF ASPHALT BINDER MATERIAL

The asphalt cement material shall be heated avoiding local overheating and 
providing a continuous supply of the asphalt material to the mixer at a 
uniform temperature.  The temperature of unmodified asphalts shall be no 
more than 160 degrees C  when added to the aggregates.  Modified asphalts 
shall be no more than 174 degrees C  when added to the aggregates.

3.2   PREPARATION OF MINERAL AGGREGATE

The aggregate for the mixture shall be heated and dried prior to mixing.  
No damage shall occur to the aggregates due to the maximum temperature and 
rate of heating used.  The temperature of the aggregate and mineral filler 
shall not exceed 175 degrees C  when the asphalt cement is added.  The 
temperature shall not be lower than is required to obtain complete coating 
and uniform distribution on the aggregate particles and to provide a 
mixture of satisfactory workability.

3.3   PREPARATION OF HOT-MIX ASPHALT MIXTURE   

The aggregates and the asphalt cement shall be weighed or metered and 
introduced into the mixer in the amount specified by the JMF.  The combined 
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materials shall be mixed until the aggregate obtains a uniform coating of 
asphalt binder and is thoroughly distributed throughout the mixture.  Wet 
mixing time shall be the shortest time that will produce a satisfactory 
mixture, but no less than 25 seconds for batch plants.  The wet mixing time 
for all plants shall be established by the Contractor, based on the 
procedure for determining the percentage of coated particles described in 
ASTM D 2489, for each individual plant and for each type of aggregate used. 
 The wet mixing time will be set to at least achieve 95 percent of coated 
particles.  The moisture content of all hot-mix asphalt upon discharge from 
the plant shall not exceed 0.5 percent by total weight of mixture as 
measured by ASTM D 1461.

3.4   PREPARATION OF THE UNDERLYING SURFACE

Immediately before placing the hot mix asphalt, the underlying course shall 
be cleaned of dust and debris.  A prime coat and tack coat shall be applied 
in accordance with the contract specifications.

3.5   SAMPLING AND TESTING

Sampling and testing shall be the responsibility of the Contractor.  
Sampling and testing shall be performed by an approved commercial testing 
laboratory or by the Contractor subject to approval.  Unless otherwise 
specified, sampling shall be in accordance with ASTM D 75 for aggregates, 
ASTM C 183 for mineral filler, and ASTM D 140 for bituminous material.  
Copies of test results shall be furnished to the Contracting Officer.  
Approval of a source does not relieve the Contractor of responsibility for 
delivery  at the job site of materials meeting the requirements herein.

3.5.1   Tests Required

3.5.1.1   Plant Mix

a.  Hot Bin Gradations

Hot bin gradations (cold-feed gradation when drum mix plant is used), shall 
be tested in accordance with ASTM C 136 and ASTM C 117.  A minimum of one 
test will be conducted per every 181,400 kg (200 tons) of wearing course 
mix placed or fraction thereof.

b.  Marshall Specimens

Marshall Specimens shall be taken in accordance with CRD-C 652-95.  At 
least one set of specimens shall be taken per each 181,400 kg (200 tons) of 
wearing course mix placed. However, not less than two sets of specimens 
(three specimens per set) shall be taken in any one day regardless of the 
quantity of mix placed.

c.  Asphalt Extractions

Asphalt extractions shall be performed in accordance with ASTM D 2172, 
Method A or B.  At least one asphalt extraction shall be conducted once per 
200 metric tons or fraction thereof.

SECTION 02741  Page 9



Ft Bliss  Air Deployment Facility Complex FBADC
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

3.5.1.2   Field Density Tests

Field Density Tests shall be conducted in accordance with CRD-C 650-95.  A 
minimum of one test, three specimens per test, shall be conducted per every 
181,400 kg (200 tons) of wearing course mix placed or fraction thereof.

3.5.1.3   Thickness Measurements

Thickness Measurements shall be taken at a minimum of one measurement for 
each 836 square meters (1000 square yards) of mix placed.

3.5.2   Not used.

3.6   TESTING LABORATORY

The laboratory used to develop the JMF shall meet the requirements of ASTM 
D 3666.  A certification signed by the manager of the laboratory stating 
that it meets these requirements or clearly listing all deficiencies shall 
be submitted to the Contracting Officer prior to the start of construction. 
 The certification shall contain as a minimum:

     a.  Qualifications of personnel; laboratory manager, supervising 
technician, and testing technicians.

     b.  A listing of equipment to be used in developing the job mix.

     c.  A copy of the laboratory's quality control system.

     d.  Evidence of participation in the AASHTO Materials Reference 
Laboratory (AMRL) program.

3.7   TRANSPORTING AND PLACING

3.7.1   Transporting

The hot-mix asphalt shall be transported from the mixing plant to the site 
in clean, tight vehicles.  Deliveries shall be scheduled so that placing 
and compacting of mixture is uniform with minimum stopping and starting of 
the paver.  Adequate artificial lighting shall be provided for night 
placements.  Hauling over freshly placed material will not be permitted 
until the material has been compacted as specified, and allowed to cool to 
60 degrees C.   To deliver mix to the paver, the Contractor shall use a 
material transfer vehicle which shall be operated to produce continuous 
forward motion of the paver.

3.7.2   Placing

The mix shall be placed and compacted at a temperature suitable for 
obtaining density, surface smoothness, and other specified requirements.  
Upon arrival, the mixture shall be placed to the full width by an asphalt 
paver; it shall be struck off in a uniform layer of such depth that, when 
the work is completed, it shall have the required thickness and conform to 
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the grade and contour indicated.  The speed of the paver shall be regulated 
to eliminate pulling and tearing of the asphalt mat.  Unless otherwise 
permitted, placement of the mixture shall begin along the centerline of a 
crowned section or on the high side of areas with a one-way slope.  The 
mixture shall be placed in consecutive adjacent strips having a minimum 
width of 3 m.   The longitudinal joint in one course shall offset the 
longitudinal joint in the course immediately below by at least 300 mm;  
however, the joint in the surface course shall be at the centerline of the 
pavement.  Transverse joints in one course shall be offset by at least 3 m  
from transverse joints in the previous course.  Transverse joints in 
adjacent lanes shall be offset a minimum of 3 m.   On isolated areas where 
irregularities or unavoidable obstacles make the use of mechanical 
spreading and finishing equipment impractical, the mixture may be spread 
and luted by hand tools.

3.8   COMPACTION OF MIXTURE

After placing, the mixture shall be thoroughly and uniformly compacted by 
rolling.  The surface shall be compacted as soon as possible without 
causing displacement, cracking or shoving.  The sequence of rolling 
operations and the type of rollers used shall be at the discretion of the 
Contractor.  The speed of the roller shall, at all times, be sufficiently 
slow to avoid displacement of the hot mixture and be effective in 
compaction.  Any displacement occurring as a result of reversing the 
direction of the roller, or from any other cause, shall be corrected at 
once.  Sufficient rollers shall be furnished to handle the output of the 
plant.  Rolling shall continue until the surface is of uniform texture, 
true to grade and cross section, and the required field density is 
obtained.  To prevent adhesion of the mixture to the roller, the wheels 
shall be kept properly moistened but excessive water will not be permitted. 
 In areas not accessible to the roller, the mixture shall be thoroughly 
compacted with hand tampers.  Any mixture that becomes loose and broken, 
mixed with dirt, contains check-cracking, or is in any way defective shall 
be removed full depth, replaced with fresh hot mixture and immediately 
compacted to conform to the surrounding area.  This work shall be done at 
the Contractor's expense.  Skin patching will not be allowed.

3.9   JOINTS

The formation of joints shall be made ensuring a continuous bond between 
the courses and to obtain the required density.  All joints shall have the 
same texture as other sections of the course and meet the requirements for 
smoothness and grade.

3.9.1   Transverse Joints

The roller shall not pass over the unprotected end of the freshly laid 
mixture, except when necessary to form a transverse joint.  When necessary 
to form a transverse joint, it shall be made by means of placing a bulkhead 
or by tapering the course.  The tapered edge shall be cut back to its full 
depth and width on a straight line to expose a vertical face prior to 
placing material at the joint .  The cutback material shall be removed from 
the project.  In both methods, all contact surfaces shall be given a light 
tack coat of asphalt material before placing any fresh mixture against the 
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joint.

3.9.2   Longitudinal Joints

Longitudinal joints which are irregular, damaged, uncompacted, cold (less 
than 80 degrees C  at the time of placing adjacent lanes), or otherwise 
defective, shall be cut back a minimum of 50 mm  from the edge with a 
cutting wheel to expose a clean, sound vertical surface for the full depth 
of the course.  All cutback material shall be removed from the project.  
All contact surfaces shall be given a light tack coat of asphalt material 
prior to placing any fresh mixture against the joint.  The Contractor will 
be allowed to use an alternate method if it can be demonstrated that 
density, smoothness, and texture can be met.

3.10   CONTRACTOR QUALITY CONTROL

3.10.1   General Quality Control Requirements

The Contractor shall develop an approved Quality Control Plan.  Hot-mix 
asphalt for payment shall not be produced until the quality control plan 
has been approved.  The plan shall address all elements which affect the 
quality of the pavement including, but not limited to:

a.  Mix Design

b.  Aggregate Grading

c.  Quality of Materials

d.  Stockpile Management

e.  Proportioning

f.  Mixing and Transportation

g.  Mixture Volumetrics

h.  Moisture Content of Mixtures

i.  Placing and Finishing

j.  Joints

k.  Compaction

l.Surface Smoothness

3.10.2   Testing Laboratory

The Contractor shall provide a fully equipped asphalt laboratory located at 
the plant or job site.  The laboratory shall meet the requirements as 
required in ASTM D 3666.  The effective working area of the laboratory 
shall be a minimum of 14 square meters  with a ceiling height of not less 
than 2.3 m.   Lighting shall be adequate to illuminate all working areas.  
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It shall be equipped with heating and air conditioning units to maintain a 
temperature of 24 degrees C plus or minus 2.3 degrees C.   Laboratory 
facilities shall be kept clean and all equipment shall be maintained in 
proper working condition.  The Contracting Officer shall be permitted 
unrestricted access to inspect the Contractor's laboratory facility, to 
witness quality control activities, and to perform any check testing 
desired.  The Contracting Officer will advise the Contractor in writing of 
any noted deficiencies concerning the laboratory facility, equipment, 
supplies, or testing personnel and procedures.  When the deficiencies are 
serious enough to adversely affect test results, the incorporation of the 
materials into the work shall be suspended immediately and will not be 
permitted to resume until the deficiencies are corrected.

3.10.3   Quality Control Testing

The Contractor shall perform all quality control tests applicable to these 
specifications and as set forth in the Quality Control Program.  The 
testing program shall include, but shall not be limited to, tests for the 
control of asphalt content, aggregate gradation, temperatures, aggregate 
moisture, moisture in the asphalt mixture, laboratory air voids, stability, 
flow, in-place density, grade and smoothness.  A Quality Control Testing 
Plan shall be developed as part of the Quality Control Program.

3.10.3.1   Asphalt Content

A minimum of two tests to determine asphalt content will be performed per 
lot (a lot is defined in paragraph MATERIAL ACCEPTANCE AND PERCENT PAYMENT) 
by one of the following methods: the extraction method in accordance with 
ASTM D 2172, Method A or B, the ignition method in accordance with the 
AASHTO TP53or ASTM D 6307, or the nuclear method in accordance with ASTM D 
4125, provided the nuclear gauge is calibrated for the specific mix being 
used.  For the extraction method, the weight of ash, as described in ASTM D 
2172, shall be determined as part of the first extraction test performed at 
the beginning of plant production; and as part of every tenth extraction 
test performed thereafter, for the duration of plant production.  The last 
weight of ash value obtained shall be used in the calculation of the 
asphalt content for the mixture.

3.10.3.2   Gradation

Aggregate gradations shall be determined a minimum of twice per lot from 
mechanical analysis of recovered aggregate in accordance with ASTM D 5444.  
When asphalt content is determined by the nuclear method, aggregate 
gradation shall be determined from hot bin samples on batch plants, or from 
the cold feed on drum mix plants.  For batch plants, aggregates shall be 
tested in accordance with ASTM C 136 using actual batch weights to 
determine the combined aggregate gradation of the mixture.

3.10.3.3   Temperatures

Temperatures shall be checked at least four times per lot, at necessary 
locations, to determine the temperature at the dryer, the asphalt cement in 
the storage tank, the asphalt mixture at the plant, and the asphalt mixture 
at the job site.
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3.10.3.4   Aggregate Moisture

The moisture content of aggregate used for production shall be determined a 
minimum of once per lot in accordance with ASTM C 566.

3.10.3.5   Moisture Content of Mixture

The moisture content of the mixture shall be determined at least once per 
lot in accordance with ASTM D 1461 or an approved alternate procedure.

3.10.3.6   Laboratory Air Voids, Marshall Stability and Flow

Mixture samples shall be taken at least four times per lot and compacted 
into specimens, using 50 or 75 blows per side with the Marshall hammer as 
described in ASTM D 1559.  After compaction, the laboratory air voids of 
each specimen shall be determined, as well as the Marshall stability and 
flow.

3.10.3.7   In-Place Density

The Contractor shall conduct any necessary testing to ensure the specified 
density is achieved.  A nuclear gauge may be used to monitor pavement 
density in accordance with ASTM D 2950.

3.10.3.8   Grade and Smoothness

The Contractor shall conduct the necessary checks to ensure the grade and 
smoothness requirements are met in accordance with paragraph MATERIAL 
ACCEPTANCE AND PERCENT PAYMENT.

3.10.3.9   Additional Testing

Any additional testing, which the Contractor deems necessary to control the 
process, may be performed at the Contractor's option.

3.10.3.10   QC Monitoring

The Contractor shall submit all QC test results to the Contracting Officer 
on a daily basis as the tests are performed.  The Contracting Officer 
reserves the right to monitor any of the Contractor's quality control 
testing and to perform duplicate testing as a check to the Contractor's 
quality control testing.

3.10.4   Sampling

When directed by the Contracting Officer, the Contractor shall sample and 
test any material which appears inconsistent with similar material being 
produced, unless such material is voluntarily removed and replaced or 
deficiencies corrected by the Contractor.  All sampling shall be in 
accordance with standard procedures specified.

3.10.5   Not used.
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3.11   MATERIAL ACCEPTANCE AND PERCENT PAYMENT

Testing for acceptability of work will be performed  by an independent 
laboratory hired by the Contractor.  Test results and payment calculations 
shall be forwarded daily to the Contracting Officer.  Acceptance of the 
plant produced mix and in-place requirements will be on a lot to lot basis. 
 A standard lot for all requirements will be equal to 500 metric tons  .  
Where appropriate, adjustment in payment for individual lots of hot-mix 
asphalt will be made based on in-place density, laboratory air voids, grade 
and smoothness in accordance with the following paragraphs.  Grade and 
surface smoothness determinations will be made on the lot as a whole.  
Exceptions or adjustments to this will be made in situations where the mix 
within one lot is placed as part of both the intermediate and surface 
courses, thus grade and smoothness measurements for the entire lot cannot 
be made.  In order to evaluate laboratory air voids and in-place (field) 
density, each lot will be divided into four equal sublots.

3.11.1   Percent Payment

When a lot of material fails to meet the specification requirements for 100 
percent pay as outlined in the following paragraphs, that lot shall be 
removed and replaced, or accepted at a reduced price which will be computed 
by multiplying the unit price by the lot's pay factor.  The lot pay factor 
is determined by taking the lowest computed pay factor based on either 
laboratory air voids, in-place density, grade or smoothness (each discussed 
below).  At the end of the project, an average of all lot pay factors will 
be calculated.  If this average lot pay factor exceeds 95.0 percent, then 
the percent payment for the entire project will be 100 percent of the unit 
bid price.  If the average lot pay factor is less than 95.0 percent, then 
each lot will be paid for at the unit price multiplied by the lot's pay 
factor.  For any lots which are less than 2000 metric tons , a weighted lot 
pay factor will be used to calculate the average lot pay factor.

3.11.2   Sublot Sampling

One random mixture sample for determining laboratory air voids, theoretical 
maximum density, and for any additional testing the Contracting Officer 
desires, will be taken from a loaded truck delivering mixture to each 
sublot, or other appropriate location for each sublot.  All samples will be 
selected randomly, using commonly recognized methods of assuring randomness 
conforming to ASTM D 3665 and employing tables of random numbers or 
computer programs.  Laboratory air voids will be determined from three 
laboratory compacted specimens of each sublot sample in accordance with 
ASTM D 1559.  The specimens will be compacted within 2 hours of the time 
the mixture was loaded into trucks at the asphalt plant.  Samples will not 
be reheated prior to compaction and insulated containers will be used as 
necessary to maintain the temperature.

3.11.3   Additional Sampling and Testing

The Contracting Officer reserves the right to direct additional samples and 
tests for any area which appears to deviate from the specification 
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requirements.  The cost of any additional testing will be paid for by the 
Government.  Testing in these areas will be in addition to the lot testing, 
and the requirements for these areas will be the same as those for a lot.

3.11.4   Laboratory Air Voids

Laboratory air voids will be calculated by determining the Marshall density 
of each lab compacted specimen using ASTM D 2726 and determining the 
theoretical maximum density of every other sublot sample using ASTM D 2041. 
 Laboratory air void calculations for each sublot will use the latest 
theoretical maximum density values obtained, either for that sublot or the 
previous sublot.  The mean absolute deviation of the four laboratory air 
void contents (one from each sublot) from the JMF air void content will be 
evaluated and a pay factor determined from Table 7.  All laboratory air 
void tests will be completed and reported within 24 hours after completion 
of construction of each lot.

3.11.5   Mean Absolute Deviation

An example of the computation of mean absolute deviation for laboratory air 
voids is as follows:  Assume that the laboratory air voids are determined 
from 4 random samples of a lot (where 3 specimens were compacted from each 
sample).  The average laboratory air voids for each sublot sample are 
determined to be 3.5, 3.0, 4.0, and 3.7.  Assume that the target air voids 
from the JMF is 4.0.  The mean absolute deviation is then:

Mean Absolute Deviation = (|3.5 - 4.0| + |3.0 - 4.0| + |4.0 - 4.0| + |3.7 - 
4.0|/4

= (0.5 + 1.0 + 0.0 + 0.3)/4 = (1.8)/4 = 0.45

The mean absolute deviation for laboratory air voids is determined to be 
0.45.  It can be seen from Table 7 that the lot's pay factor based on 
laboratory air voids, is 100 percent.

Table 7.  Pay Factor Based on Laboratory Air Voids
Mean Absolute Deviation of Lab Air Voids from JMF     Pay Factor, %

                   O.60 or less                            100
                   0.61 - 0.80                              98
                   0.81 - 1.00                              95
                   1.01 - 1.20                              90
                   Above 1.20                        reject (0)

3.11.6   In-place Density

3.11.6.1   General Density Requirements

For determining in-place density, one random core will be taken by the 
Government from the mat (interior of the lane) of each sublot, and one 
random core will be taken from the joint (immediately over joint) of each 
sublot.  Each random core will be full thickness of the layer being placed. 
 When the random core is less than 25 mm  thick, it will not be included in 
the analysis.  In this case, another random core will be taken.  After air 
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drying to a constant weight, cores obtained from the mat and from the 
joints will be used for in-place density determination.

3.11.6.2   Mat and Joint Densities

The average in-place mat and joint densities are expressed as a percentage 
of the average Marshall density for the lot.  The Marshall density for each 
lot will be determined as the average Marshall density of the four random 
samples (3 specimens compacted per sample).  The average in-place mat 
density and joint density for a lot are determined and compared with Table 
8 to calculate a single pay factor per lot based on in-place density, as 
described below.  First, a pay factor for both mat density and joint 
density are determined from Table 8.  The area associated with the joint is 
then determined and will be considered to be 3 m  wide times the length of 
completed longitudinal construction joint in the lot.  This area will not 
exceed the total lot size.  The length of joint to be considered will be 
that length where a new lane has been placed against an adjacent lane of 
hot-mix asphalt pavement, either an adjacent freshly paved lane or one 
paved at any time previously.  The area associated with the joint is 
expressed as a percentage of the total lot area.  A weighted pay factor for 
the joint is determined based on this percentage (see example below).  The 
pay factor for mat density and the weighted pay factor for joint density is 
compared and the lowest selected.  This selected pay factor is the pay 
factor based on density for the lot.  When the Marshall density on both 
sides of a longitudinal joint is different, the average of these two 
densities will be used as the Marshall density needed to calculate the 
percent joint density.  All density results for a lot will be completed and 
reported within 24 hours after the construction of that lot.

Table 8.  Pay Factor Based on In-place Density
Average Mat Density                            Average Joint Density
       (4 Cores)            Pay Factor, %               (4 Cores)
  --------------------------------------------------------------------

  97.9 or 100                   100.0                 96.4 or above
  97.8 or 100.1                  99.9                      96.3
     97.7                        99.8                      96.2
  97.6 or100.2                   99.6                      96.1
     97.5                        99.4                      96.0
  97.4 or 100.3                  99.1                      95.9
     97.3                        98.7                      95.8
  97.2 or 100.4                  98.3                      95.7
     97.1                        97.8                      95.6
  97.0 or 100.5                  97.3                      95.5
     96.9                        96.3                      95.4
  96.8 or 100.6                  94.1                      95.3
     96.7                        92.2                      95.2
  96.6 or 100.7                  90.3                      95.1
     96.5                        87.9                      95.0
  96.4 or 100.8                  85.7                      94.9
     96.3                        83.3                      94.8
  96.2 or 100.9                  80.6                      94.7
     96.1                        78.0                      94.6
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Table 8.  Pay Factor Based on In-place Density
Average Mat Density                            Average Joint Density
       (4 Cores)            Pay Factor, %               (4 Cores)
  --------------------------------------------------------------------
  96.0 or 101.0                  75.0                      94.5
  below 96.0or above 101.0       0.0 (reject)        below 94.5

3.11.6.3   Pay Factor Based on In-place Density

An example of the computation of a pay factor (in I-P units only) based on 
in-place density, is as follows:  Assume the following test results for 
field density made on the lot:  (1) Average mat density = 97.2 percent (of 
lab density).  (2) Average joint density = 95.5 percent (of lab density).  
(3) Total area of lot = 30,000 square feet.  (4) Length of completed 
longitudinal construction joint = 2000 feet.

     a.  Step 1:  Determine pay factor based on mat density and on joint 
density, using Table 8:

Mat density of 97.2 percent = 98.3 pay factor.

Joint density of 95.5 percent = 97.3 pay factor.

     b.  Step 2:  Determine ratio of joint area (length of longitudinal 
joint x 10 ft) to mat area (total paved area in the lot):  Multiply the 
length of completed longitudinal construction joint by the specified 10 ft. 
width and divide by the mat area (total paved area in the lot).

(2000 ft. x 10 ft.)/30000 sq.ft. = 0.6667 ratio of joint area to mat 
area (ratio).

     c.  Step 3: Weighted pay factor (wpf) for joint is determined as 
indicated below:

wpf = joint pay factor + (100 - joint pay factor) (1 - ratio)
wpf = 97.3 + (100-97.3) (1-.6667) = 98.2%

     d.  Step 4: Compare weighted pay factor for joint density to pay 
factor for mat density and select the smaller:

Pay factor for mat density:  98.3%.  Weighted pay factor for joint 
density:  98.2%

Select the smaller of the two values as pay factor based on density:  
98.2%

3.11.7   Grade

The final wearing surface of pavement shall conform to the elevations and 
cross sections shown and shall vary not more than 15 mm   from the plan 
grade established and approved at site of work.  Finished surfaces at 
juncture with other pavements shall coincide with finished surfaces of 
abutting pavements.  Deviation from the plan elevation will not be 
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permitted in areas of pavements where closer conformance with planned 
elevation is required for the proper functioning of drainage and other 
appurtenant structures involved.  The final wearing surface of the pavement 
will be tested for conformance with specified plan grade requirements.  The 
grade will be determined by running lines of levels at intervals of 7.6 m , 
or less, longitudinally and transversely, to determine the elevation of the 
completed pavement surface.  Within 5 working days, after the completion of 
a particular lot incorporating the final wearing surface, the Contracting 
Officer will inform the Contractor in writing, of the results of the 
grade-conformance tests.  When more than 5 percent of all measurements made 
within a lot are outside the 15 mm  tolerance, the pay factor based on 
grade for that lot will be 95 percent.  In areas where the grade exceeds 
the tolerance by more than 50 percent, the Contractor shall remove the 
surface lift full depth; the Contractor shall then replace the lift with 
hot-mix asphalt to meet specification requirements, at no additional cost 
to the Government.  Diamond grinding may be used to remove high spots to 
meet grade requirements.  Skin patching for correcting low areas or planing 
or milling for correcting high areas will not be permitted.

3.11.8   Surface Smoothness

The Contractor shall use one of the following methods to test and evaluate 
surface smoothness of the pavement.  All testing shall be performed in the 
presence of the Contracting Officer.  Detailed notes of the results of the 
testing shall be kept and a copy furnished to the Government immediately 
after each day's testing.  The profilograph method shall be used for all 
longitudinal and transverse testing, except where the runs would be less 
than 60 m  in length and the ends where the straightedge shall be used.  
Where drawings show required deviations from a plane surface (crowns, 
drainage inlets, etc.), the surface shall be finished to meet the approval 
of the Contracting Officer.

3.11.8.1   Smoothness Requirements

     a.  Straightedge Testing:  The finished surfaces of the pavements 
shall have no abrupt change of 6 mm  or more, and all pavements shall be 
within the tolerances specified in Table 9 when checked with an approved 4 m
  straightedge.

Table 9.  Straightedge Surface Smoothness--Pavements
  Pavement Category          Direction of Testing     Tolerance, mm
  -----------------          --------------------     -------------

   All                           Longitudinal             6
   paved areas                   Transverse               6
     b.  Profilograph Testing:  The finished surfaces of the pavements 
shall have no abrupt change of 3 mm  or more, and all pavement shall have a 
Profile Index not greater than specified in Table 10 when tested with an 
approved California-type profilograph.  If the extent of the pavement in 
either direction is less than 60 m , that direction shall be tested by the 
straightedge method and shall meet requirements specified above.
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Table 10.  Profilograph Surface Smoothness--Pavements

   Pavement Category     Direction of Testing     Maximum Specified
                                                Profile Index (mm/km)
   -----------------     --------------------   ---------------------

   All Paved Areas       Longitudinal                 140

3.11.8.2   Testing Method

After the final rolling, but not later than 24 hours after placement, the 
surface of the pavement in each entire lot shall be tested by the 
Contractor in such a manner as to reveal all surface irregularities 
exceeding the tolerances specified above.  Separate testing of individual 
sublots is not required.  If any pavement areas are ground, these areas 
shall be retested immediately after grinding.  The entire area of the 
pavement shall be tested in both a longitudinal and a transverse direction 
on parallel lines.  The transverse lines shall be 8 m  or less apart, as 
directed.  The longitudinal lines shall be at the centerline of each paving 
lane for lines less than 6.1 m  and at the third points for lanes 6.1 m  or 
greater.  Other areas having obvious deviations shall also be tested.  
Longitudinal testing lines shall be continuous across all joints.

     a.  Straightedge Testing.  The straightedge shall be held in contact 
with the surface and moved ahead one-half the length of the straightedge 
for each successive measurement.  The amount of surface irregularity shall 
be determined by placing the freestanding (unleveled) straightedge on the 
pavement surface and allowing it to rest upon the two highest spots covered 
by its length, and measuring the maximum gap between the straightedge and 
the pavement surface in the area between these two high points.

     b.  Profilograph Testing.  Profilograph testing shall be performed 
using approved equipment and procedures described in CDT Test 526.  The 
equipment shall utilize electronic recording and automatic computerized 
reduction of data to indicate "must-grind" bumps and the Profile Index for 
the pavement.  The "blanking band" shall be 5 mm  wide and the "bump 
template" shall span 25 mm  with an offset of 10 mm.   The profilograph 
shall be operated by an approved, factory-trained operator on the 
alignments specified above.  A copy of the reduced tapes shall be furnished 
the Government at the end of each day's testing.

3.11.8.3   Payment Adjustment for Smoothness

     a.  Straightedge Testing.  Location and deviation from straightedge 
for all measurements shall be recorded.  When between 5.0 and 10.0 percent 
of all measurements made within a lot exceed the tolerance specified in 
paragraph Smoothness Requirements above, after any reduction of high spots 
or removal and replacement, the computed pay factor for that lot based on 
surface smoothness, will be 95 percent.  When more than 10.0 percent of all 
measurements exceed the tolerance, the computed pay factor will be 90 
percent.  When between 15.0 and 20.0 percent of all measurements exceed the 
tolerance, the computed pay factor will be 75 percent.  When 20.0 percent 
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or more of the measurements exceed the tolerance, the lot shall be removed 
and replaced at no additional cost to the Government.  Regardless of the 
above, any small individual area with surface deviation which exceeds the 
tolerance given above by more than 50 percent, shall be corrected by 
diamond grinding to meet the specification requirements above or shall be 
removed and replaced at no additional cost to the Government.

     b.  Profilograph Testing.  Location and data from all profilograph 
measurements shall be recorded.  When the Profile Index of a lot exceeds 
the tolerance specified in paragraph Smoothness Requirements above by 16 
mm/km , but less than 32 mm/km,  after any reduction of high spots or 
removal and replacement, the computed pay factor for that lot based on 
surface smoothness will be 95 percent.  When the Profile Index exceeds the 
tolerance by 32 mm/km , but less than 47 mm/km,  the computed pay factor 
will be 90 percent.  When the Profile Index exceeds the tolerance by 47 
mm/km , but less than 63 mm/km,  the computed pay factor will be 75 
percent.  When the Profile Index exceeds the tolerance by 63 mm/km  or 
more, the lot shall be removed and replaced at no additional cost to the 
Government.  Regardless of the above, any small individual area with 
surface deviation which exceeds the tolerance given above by more than 79 
mm/km  or more, shall be corrected by grinding to meet the specification 
requirements above or shall be removed and replaced at no additional cost 
to the Government.

     c.  Bumps ("Must Grind" Areas).  Any bumps ("must grind" areas) shown 
on the profilograph trace which exceed 10 mm  in height shall be reduced by 
diamond grinding until they do not exceed 7.5 mm  when retested.  Such 
grinding shall be tapered in all directions to provide smooth transitions 
to areas not requiring grinding.  The following will not be permitted:  (1) 
skin patching for correcting low areas, (2) planing or milling for 
correcting high areas.  At the Contractor's option, pavement areas, 
including ground areas, may be rechecked with the profilograph in order to 
record a lower Profile Index.

     -- End of Section --
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SECTION 02753

CONCRETE PAVEMENT

Amend #1

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ACI INTERNATIONAL (ACI)

ACI 211.1 (1991) Standard Practice for Selecting 
Proportions for Normal, Heavyweight, and 
Mass Concrete

ACI 214.3R (1988) Simplified Version of the 
Recommended Practice for Evaluation of 
Strength Test Results of Concrete

ACI 305R (1991) Hot Weather Concreting

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO M 182 (1991) Burlap Cloth Made from Jute or Kenaf

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 53 (1997) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated Welded and Seamless

ASTM A 184/A 184M (1996) Fabricated Deformed Steel Bar Mats 
for Concrete Reinforcement

ASTM A 185 (1997) Steel Welded Wire Fabric, Plain, 
for Concrete Reinforcement

ASTM A 497 (1997) Steel Welded Wire Fabric, Deformed, 
for Concrete Reinforcement

ASTM A 615/A 615M (1996a) Deformed and Plain Billet-Steel 
Bars for Concrete Reinforcement

ASTM A 616/A 616M (1996a) Rail-Steel Deformed and Plain Bars 
for Concrete Reinforcement

ASTM A 617/A 617M (1996a) Axle-Steel Deformed and Plain Bars 
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for Concrete Reinforcement

ASTM A 775/A 775M     (1997) Standard Specification for 
Epoxy-Coated Reinforcing Steel Bars

ASTM C 31/C 31M (1996) Making and Curing Concrete Test 
Specimens in the Field

ASTM C 33 (1997) Concrete Aggregates

ASTM C 78 (1994) Flexural Strength of Concrete 
(Using Simple Beam with Third-Point 
Loading)

ASTM C 94 (1997) Ready-Mixed Concrete

ASTM C 117 (1995) Materials Finer Than 75 Micrometer 
(No. 200) Sieve in Mineral Aggregates by 
Washing

ASTM C 123 (1996) Lightweight Pieces in Aggregate

ASTM C 131 (1996) Resistance to Degradation of 
Small-Size Coarse Aggregate by Abrasion 
and Impact in the Los Angeles Machine

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM C 142 (1978; R 1990) Clay Lumps and Friable 
Particles in Aggregates

ASTM C 143 (1990a) Slump of Hydraulic Cement Concrete

ASTM C 150 (1997) Portland Cement

ASTM C 172 (1997) Sampling Freshly Mixed Concrete

ASTM C 174/C 174M (1997) Measuring Thickness of Concrete 
Elements Using Drilled Concrete Cores

ASTM C 192/C 192M (1995) Making and Curing Concrete Test 
Specimens in the Laboratory

ASTM C 231 (1997) Air Content of Freshly Mixed 
Concrete by the Pressure Method

ASTM C 260 (1995) Air-Entraining Admixtures for 
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Concrete

ASTM C 295 (1990) Petrographic Examination of 
Aggregates for Concrete

ASTM C 494 (1992) Chemical Admixtures for Concrete

ASTM C 595 (1995a) Blended Hydraulic Cements

ASTM C 618 (1997) Coal Fly Ash and Raw or Calcined 
Natural Pozzolan for Use as a Mineral 
Admixture in Concrete

ASTM C 881 (1990) Epoxy-Resin-Base Bonding Systems 
for Concrete

ASTM C 989 (1997) Ground Granulated Blast-Furnace 
Slag for Use in Concrete and Mortars Amend 

#1

ASTM C 1064 (1986; R 1993) Temperature of Freshly 
Mixed Portland Cement Concrete

ASTM C 1077 (1997) Laboratories Testing Concrete and 
Concrete Aggregates for Use in 
Construction and Criteria for Laboratory 
Evaluation

ASTM D 1752 (1983; R 1996) Preformed Sponge Rubber and 
Cork Expansion Joint Fillers for Concrete 
Paving and Structural Construction

ASTM D 3665 (1994) Random Sampling of Construction 
Materials

CALIFORNIA DEPARTMENT OF TRANSPORTATION (CDT)

CDT Test 526 (1978) Operation of California 
Profilograph and Evaluation of Profiles
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ARMY CORPS OF ENGINEERS (COE)

COE CRD-C 55 (1992) Test Method for Within-Batch 
Uniformity of Freshly Mixed Concrete

COE CRD-C 100 (1975) Method of Sampling Concrete 
Aggregate and Aggregate Sources, and 
Selection of Material for Testing

COE CRD-C 104 (1980) Method of Calculation of the 
Fineness Modulus of Aggregate

COE CRD-C 114 (1994) Test Method for Soundness of 
Aggregates by Freezing and Thawing of 
Concrete Specimens

COE CRD-C 119 (1991) Standard Test Method for Flat or 
Elongated Particles in Coarse Aggregate

COE CRD-C 130 (1989) Scratch Hardness of Coarse 
Aggregates Particles

COE CRD-C 143 (1962) Specifications for Meters for 
Automatic Indication of Moisture in Fine 
Aggregate

COE CRD-C 171 (1995) Test Method for Determining 
Percentage of Crushed Particles in 
Aggregate

COE CRD-C 300 (1990) Specifications for Membrane-Forming 
Compounds for Curing Concrete

COE CRD-C 400 (1963) Requirements for Water for Use in 
Mixing or Curing Concrete

COE CRD-C 521 (1981) Standard Test Method for Frequency 
and Amplitude of Vibrators for Concrete

FEDERAL SPECIFICATIONS (FS)

FS TT-P-645 (Rev B) Primer, Paint, Zinc-Molybdenum, 
Alkyd Type

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST)

NIST HB 44 (1997) NIST Handbook 44: Specifications, 
Tolerances, and Other Technical 
Requirements for Weighing and Measuring 
Devices

NATIONAL READY-MIXED CONCRETE ASSOCIATION (NRMCA)
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NRMCA CPMB 100 (1996) Concrete Plant Standards

1.2   Not used.

1.3   MEASUREMENT AND PAYMENT

1.3.1   Measurements

1.3.1.1   Concrete

The quantity of concrete to be paid for will be the volume of concrete in 
cubic meters  , where required, placed in the completed and accepted 
pavement.  Concrete will be measured in place in the completed and accepted 
pavement only within the neat line dimensions shown in the plan and cross 
section.  No deductions will be made for rounded or beveled edges or the 
space occupied by pavement reinforcement, dowel bars,  or electrical 
conduits, nor for any void, or other structure extending into or through 
the pavement slab, measuring 0.1 cubic meter  or less in volume.  No other 
allowance for concrete will be made unless placed in specified locations in 
accordance with written instructions previously issued by the Contracting 
Officer.

1.3.1.2   Mixture Proportions By Contractor

The Contractor shall be responsible for the mixture proportions of 
cementitious materials and chemical admixtures; no separate measurement or 
payment will be made for any cementitious material, including pozzolan, or 
for any chemical admixture.

1.3.1.3   Not used.

1.3.1.4   Steel Reinforcement

Fabricated steel bar mats or welded steel wire fabric for reinforcement 
will not be measured for payment but will be considered as a subsidiary 
obligation of the Contractor, covered under the price per cubic meter for 
concrete.  

1.3.1.5   Dowels

The quantity of dowels used in the work will not be measured for payment 
but will be considered as a subsidiary obligation of the Contractor, 
covered under the price per cubic meter  for concrete.

1.3.1.6   Joint Materials Amend #1
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The quantity of expansion joint filler,  and slip joint filler will not be 
measured for payment but will be considered as a subsidiary obligation of 
the Contractor, covered under the price per cubic meter  for concrete.  
Joint sealing materials are covered in Section 02760 FIELD MOLDED SEALANTS 
FOR SEALING JOINTS IN RIGID PAVEMENTS.

1.3.2   Payments

1.3.2.1   Concrete

The quantity of concrete measured as specified above will be paid for at 
the contract unit price when placed in completed and accepted pavements.  
Payment shall be made at the contract price for cubic meter for the 
scheduled item, with necessary adjustments as specified in paragraph 
ACCEPTABILITY OF WORK AND PAYMENT ADJUSTMENTS.  Payment will constitute 
full compensation for furnishing all materials, equipment, plant and tools, 
and for all labor and other incidentals necessary to complete the concrete 
pavement.

1.3.2.2   Not used.

1.3.2.3   Not used.

1.3.2.4   Not used.

1.4   ACCEPTABILITY OF WORK AND PAYMENT ADJUSTMENTS

  Concrete samples shall be taken by the Contractor in the field to 
determine the slump, air content, and strength of the concrete. Test beams 
shall be made for determining conformance with the strength requirements of 
these specifications and, when required, for determining the time at which 
pavements may be placed into service.  Any pavement not meeting the 
requirement for 'specified strength' shall be removed and replaced at no 
additional cost to the Government.  The air content shall be determined in 
accordance with ASTM C 231.  Slump tests shall be made in accordance with 
ASTM C 143.  Test beams  shall be molded and cured in accordance with ASTM 
C 31/C 31Mand as specified below.  Steel molds shall be used for molding 
the beams specimens.  .  The Contractor shall furnish all materials, labor, 
and facilities required for molding, curing, testing, and protecting test 
specimens at the site and in the laboratory.  Laboratory curing facilities 
for test specimens shall include furnishing and operating water tanks 
equipped with temperature-control devices that will automatically maintain 
the temperature of the water at 23 plus or minus 3 degrees C.   The 
Contractor shall furnish and maintain at the site boxes or other facilities 
suitable for storing the specimens while in the mold at a temperature of 23 
plus or minus 6 degrees C.   Tests of the fresh concrete and of the 
hardened concrete specimens shall be made by and at the expense of the 
Contractor.
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1.4.1   Pavement Lots Amend #1

Appropriate adjustment in payment for individual lots of concrete pavement 
will be made in accordance with the following paragraphs.  No such 
adjustment in payment will be made for any material other than concrete.  A 
lot will be that quantity of construction that will be evaluated for 
compliance with specification requirements.  A lot will be equal to   10 
hour's production.  In order to evaluate thickness, each lot will be 
divided into four equal sublots.  Grade and surface smoothness (and 
condition) determinations will be made on the lot as a whole.  However, any 
pavement not meeting the required 'specified strength' shall be removed and 
replaced at no additional cost to the Government.  Strength will be 
evaluated, but will not be considered for payment adjustment.  Edge slump 
requirements will be applied to each individual slab into which the primary 
paving lanes are divided by transverse joints, and will not be considered 
for payment adjustment.  Samples for determining aggregate grading for fine 
aggregate and each size of coarse aggregate shall be taken as the aggregate 
bins discharge into the weigh hoppers.  Results of tests on aggregates 
shall be used to control aggregate production and concreting operations, as 
specified in paragraph TESTING AND INSPECTION FOR CONTRACTOR QUALITY 
CONTROL, but will not be used for payment adjustment.  Samples for 
determining air content and slump and for fabricating strength specimens 
shall be taken in accordance with ASTM C 172 during or immediately 
following delivery of the concrete at the paving site and deposition of the 
concrete immediately in front of the paver or transfer spreader.  Results 
of strength tests shall be used to control concreting operations, but will 
not be used for payment adjustment.  Cores for thickness determination 
shall be drilled and evaluated as specified.  Location of all samples shall 
be as directed and will be deliberately selected on a truly random basis, 
not haphazard, using commonly recognized methods of assuring randomness, 
employing randomizing tables or computer programs, in accordance with ASTM 
D 3665.

1.4.2   Acceptance of Lots

When a lot of material fails to meet the specification requirements, that 
lot will be accepted at a reduced price or shall be removed and replaced.  
The lowest computed percent payment determined for any pavement 
characteristic (i.e., thickness, grade, and surface smoothness) discussed 
below shall be the actual percent payment for that lot.  The actual percent 
payment will be applied to the bid price and the quantity of concrete 
placed in the lot to determine actual payment.

1.4.3   Evaluation Amend #1

The Contractor shall provide facilities for and, where directed, personnel 
to assist in obtaining samples for any Government testing, all at no 
additional cost to the Government.  Such testing will in no way relieve the 
Contractor of any specified testing responsibilities.  The Contractor shall 
provide all sampling and testing required for acceptance and payment 
adjustment at its expense.  Such sampling and testing shall be performed by 
a commercial testing laboratory inspected by the Government and approved in 
writing.  The laboratory performing the tests shall be either on-site or 
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off-site and shall conform with ASTM C 1077.  The individuals who sample 
and test concrete or the constituents of concrete as required in this 
specification shall be certified as American Concrete Institute (ACI) 
Concrete Field Testing Technicians, Grade I, or shall have otherwise 
demonstrated to the satisfaction of the Contracting Officer other training 
providing knowledge and ability equivalent to the ACI minimum requirements 
for certification.  The individuals who perform the inspection of concrete 
shall be certified as ACI Concrete Transportation Construction Inspector, 
or have otherwise demonstrated to the satisfaction of the Contracting 
Officer other training providing knowledge and ability equivalent to the 
ACI minimum requirements for certification.  The Government will inspect 
the laboratory, equipment, and test procedures prior to start of concreting 
operations and at least once per year thereafter for conformance with ASTM 
C 1077.

1.4.4   Additional Sampling and Testing

The Contracting Officer reserves the right to direct additional samples and 
tests for any area which appears to deviate from the specification 
requirements.  Testing in these areas will be in addition to the sublot or 
lot testing, and the requirements for these areas will be the same as those 
for a sublot or lot, but shall be at no additional cost to the Government.

1.4.5   Air Content Tests

Air content of the concrete shall be controlled as specified in paragraph 
TESTING AND INSPECTION FOR CONTRACTOR QUALITY CONTROL and will not be 
considered for payment adjustment.

1.4.6   Slump Tests

Slump of the concrete shall be controlled as specified in paragraph TESTING 
AND INSPECTION FOR CONTRACTOR QUALITY CONTROL and will not be considered 
for payment adjustment.

1.4.7   Surface Smoothness

The Contractor shall use both of the following methods to test and evaluate 
surface smoothness of the pavement.  All testing shall be performed in the 
presence of the Contracting Officer's representative.  Detailed notes shall 
be kept of the results of the testing and a copy furnished to the 
Government immediately after each day's testing.  The profilograph method 
shall be used for all longitudinal and transverse testing, except where the 
runs would be less than 60 m  in length and at the ends where the 
straightedge shall be used.  Where drawings show required deviations from a 
plane surface (crowns, drainage inlets, etc.), the surface shall be 
finished to meet the approval of the Contracting Officer.

1.4.7.1   Smoothness Requirements

a.  Straightedge Testing:  The finished surfaces of the pavements 
shall have no abrupt change of 3 mm  or more, and all pavements 
shall be within the limits specified in Table 1 when checked with 
an approved 4 m  straightedge.
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TABLE 1
STRAIGHTEDGE SURFACE SMOOTHNESS--PAVEMENTS

                                    Direction                Limits
        Pavement Category           of Testing                 mm
       ____________________        ____________            _________

       

        Hardstands, Parking     Longitudinal             6
       Areas, Open Storage Areas    Transverse               6

b.  Profilograph Testing:  The finished surfaces of the pavements 
shall have no abrupt change of 3 mm  or more, and all pavement 
shall have a Profile Index not greater than specified in Table 2 
when tested with an approved California-type profilograph.  If the 
extent of the pavement in either direction is less than 60 m , 
that direction shall be tested by the straightedge method and 
shall meet requirements specified for such.

TABLE 2
                  PROFILOGRAPH SURFACE SMOOTHNESS--PAVEMENTS

                                                       Maximum Specified
                               Direction                 Profile Index
   Pavement Category           of Testing                  mm per km
  ____________________        ____________            ____________________

  

  
  Hardstands, Parking     Longitudinal                175
  Areas, Open Storage Areas    Transverse                  175

1.4.7.2   Testing Method

After the concrete has hardened sufficiently to permit walking thereon, but 
not later than 36 hours after placement, the surface of the pavement in 
each entire lot shall be tested by the Contractor in such a manner as to 
reveal all surface irregularities exceeding the tolerances specified above. 
 However, transverse profilograph testing of multiple paving lanes shall be 
performed at the timing directed.  Separate testing of individual sublots 
is not required.  If any pavement areas are ground, these areas shall be 
retested immediately after grinding.  The entire area of the pavement shall 
be tested in both a longitudinal and a transverse direction on parallel 
lines.  The transverse lines shall be 4.5 m  or less apart, as directed.  
The longitudinal lines shall be at the centerline of each paving lane shown 
on the drawings, regardless of whether the Contractor is allowed to pave 
two lanes at a time, and at the 1/8th point in from each side of the lane.  
Other areas having obvious deviations shall also be tested.  Longitudinal 
testing lines shall be continuous across all joints.  Transverse testing 
lines for pilot lanes shall be carried to construction joint lines and for 
fill-in lanes shall be carried 600 mm  across construction joints, and the 
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readings in this area applied to the fill-in lane.  Straightedge testing of 
the longitudinal edges of slipformed pilot lanes shall also be performed 
before paving fill-in lanes as specified in paragraph "Edge Slump and Joint 
Face Deformation".

a.  Straightedge Testing:  The straightedge shall be held in contact 
with the surface and moved ahead one-half the length of the 
straightedge for each successive measurement.  The amount of 
surface irregularity shall be determined by placing the 
freestanding (unleveled) straightedge on the pavement surface and 
allowing it to rest upon the two highest spots covered by its 
length and measuring the maximum gap between the straightedge and 
the pavement surface, in the area between these two high points.

b.  Profilograph Testing:  Profilograph testing shall be performed 
using approved equipment and procedures described in CDT Test 526. 
 The equipment shall utilize electronic recording and automatic 
computerized reduction of data to indicate "must-grind" bumps and 
the Profile Index for the pavement.  The "blanking band" shall be 
5 mm  wide and the "bump template" shall span 25 mm  with an 
offset of 10 mm.   The profilograph shall be operated by an 
approved, factory-trained operator on the alignments specified 
above.  A copy of the reduced tapes shall be furnished the 
Government at the end of each day's testing.

1.4.7.3   Payment Adjustment for Smoothness

a.  Straightedge Testing:  Location and deviation from straightedge 
for all measurements shall be recorded.  When between 5.0 and 10.0 
percent of all measurements made within a lot exceed the tolerance 
specified in paragraph "Smoothness Requirements" above, after any 
reduction of high spots or removal and replacement, the computed 
percent payment based on surface smoothness will be 95 percent.  
When more than 10.0 percent and less than 15.0 percentof all 
measurements exceed the tolerance, the computed percent payment 
will be 90 percent.  When between 15.0 and 20.0 percent of all 
measurements exceed the tolerance, the computed percent payment 
will be 75 percent.  When 20.0 percent or more of the measurements 
exceed the tolerance, the lot shall be removed and replaced at no 
additional cost to the Government.  Regardless of the above, any 
small individual area with surface deviation which exceeds the 
tolerance given above by more than 50 percent shall be corrected 
by grinding to meet the specification requirements above or shall 
be removed and replaced at no additional cost to the Government.

b.  Profilograph Testing:  Location and data from all profilograph 
measurements shall be recorded.  When the Profile Index of a lot 
exceeds the tolerance specified in paragraph "Smoothness 
Requirements" above by 16 mm per km  but less than 32 mm per km, 
after any reduction of high spots or removal and replacement, the 
computed percent payment based on surface smoothness will be 95 
percent.  When the Profile Index exceeds the tolerance by 32 mm 
per km  but less than 47 mm per km,  the computed percent payment 
will be 90 percent.  When the Profile Index exceeds the tolerance 
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by 47 mm per km  but less than 63 mm per km,  the computed percent 
payment will be 75 percent.  When the Profile Index exceeds the 
tolerance by 63 mm per km  or more, the lot shall be removed and 
replaced at no additional cost to the Government.  Regardless of 
the above, any small individual area with surface deviation which 
exceeds the tolerance given above by more than 79 mm per km  or 
more, shall be corrected by grinding to meet the specification 
requirements above or shall be removed and replaced at no 
additional cost to the Government.

c.  Bumps ("Must Grind" Areas):  Any bumps ("must grind" areas) shown 
on the profilograph trace which exceed 10 mm  in height shall be 
reduced by grinding in accordance with subparagraph "Areas 
Defective In Plan Grade Or Smoothness" until they do not exceed 
7.5 mm when retested.  Such grinding shall be tapered in all 
directions to provide smooth transitions to areas not requiring 
grinding.  Amend #1  At the Contractor's option, pavement areas 
including ground areas may be rechecked with the profilograph in 
order to record a lower Profile Index.

Amend #11.4.8   Plan Grade

1.4.8.1   Plan Grade Tolerances Amend #1

The finished surfaces of pavements shall conform, within the tolerances 
shown below, to the lines, grades, and cross sections shown.  The finished 
surface of the hardstand pavement shall vary not more than 12 mm  above or 
below the plan grade line or elevation indicated.     Plan grade shall be 
checked on the lot as a whole and when more than 5.0 and less than 10.0 
percent of all measurements made within a lot are outside the specified 
tolerance, the computed percent payment for that lot will be 95 percent.  
When more than 10.0 percent are outside the specified tolerances, the 
computed percent payment for the lot will be 75 percent.  However, in any 
areas where the deviation from grade exceeds the specified tolerances by 50 
percent or more, the deficient area shall be removed and replaced at no 
additional cost to the Government. However, the above deviations from the 
approved grade line and elevation will not be permitted in areas where 
closer conformance with the planned grade and elevation is required for the 
proper functioning of appurtenant structures.  The finished surfaces of new 
abutting pavements shall coincide at their juncture.

1.4.8.2   Grade Conformance Tests

Each pavement category shall be checked by the Contractor for conformance 
with plan grade requirements.  For the purpose of making grade conformance 
tests, the pavements will be subdivided into the same lots used for all 
other payment adjustment items.  Within 5 days after paving of each lot, 
the finished surface of the pavement area in each lot shall be tested by 
the Contractor, in the presence of a representative of the Contracting 
Officer, by running lines of levels at intervals corresponding with every 
longitudinal and transverse joint to determine the elevation at each joint 
intersection.  The results of this survey shall be recorded and a copy 
given to the Government at the completion of the survey of each lot.
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1.4.9   Flexural Strength

Each lot of pavement will be evaluated for acceptance in accordance with 
the following procedures.  The Contractor shall be responsible for all 
testing required herein.  Testing shall be performed by an approved 
commercial laboratory.  Results of strength tests will not be used for 
payment adjustment.

1.4.9.1   Sampling and Testing Amend #1

One composite sample of concrete from each sublot shall be obtained in 
accordance with ASTM C 172 from one batch or truckload.  Test beams, 152 x 
152 mm  shall be fabricated and cured in accordance with ASTM C 31/C 31M; 
and tested in accordance with ASTM C 78.  Two test beams per sublot (8 per 
lot) shall be fabricated and cured for flexural strength, and two tested at 
14-day age and two at 28-day age  The remaining four shall be tested at the 
ages directed.  At the same time 2 additional test beams per sublot to be 
used for CQC tests shall be fabricated and cured; and tested as specified 
in paragraph TESTING AND INSPECTION FOR CONTRACTOR QUALITY CONTROL.  

1.4.9.2   Not used.

1.4.10   Thickness

Each lot of pavement will be evaluated for acceptance and payment 
adjustment in accordance with the following procedure.  The Contractor 
shall be responsible for drilling the cores, measuring the cores in the 
presence of the Contracting Officer's representative, and for filling the 
core holes as directed.

1.4.10.1   Drilling, Measuring, and Computations

Two cores, between 75 and 150 mm  in diameter, shall be drilled from the 
pavement, per sublot (8 per lot).  The Contractor shall fill the core holes 
with concrete containing an expanding admixture, as directed.  The cores 
shall be evaluated for thickness of the pavement in accordance with ASTM C 
174/C 174M.  The pavement thickness from the 8 cores for the lot shall be 
averaged.  

1.4.10.2   Evaluation and Payment Adjustment for Thickness

The computed percent payment for thickness shall be determined by entering 
the following table:
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Pavements Over 200 mm in Thickness
                      ______________________________________

     Deficiency in Thickness
      Determined by Cores           Computed Percent Payment
            mm                            for Thickness
    __________________________      ___________________________

         0 to 6                                  100
         6.5 to 12.5                             75
         13 to 18.5                              50
         19 or greater                           0

Pavements 200 mm or Less In Thickness
                    _________________________________________

     Deficiency in  Thickness
      Determined by Cores           Computed Percent Payment
             mm                           for Thickness
    __________________________      ____________________________

         0 to 6                                  100
         6.5 to 12.5                             65
         13 or greater                           0

Where 0 percent payment is indicated, the entire lot shall be removed and 
replaced at no additional cost to the Government.  Where either of the two 
cores from a sublot show a thickness deficiency of 19 mm (13mm for 
pavements 200mm or less in thickness)or greater, two more cores shall be 
drilled in the sublot and the average thickness of the four cores computed. 
 If this average shows a thickness deficiency of 19 mm or more, 13 mm  for 
pavements 200 mm  or less in thickness, the entire sublot shall be removed.

1.4.11   Partial Lots

When operational conditions cause a lot to be terminated before the 
specified four sublots have been completed, the following procedure shall 
be used to adjust the lot size and number of tests for the lot.  Where 
three sublots have been completed, they shall constitute a lot and 
acceptance criteria adjusted accordingly.  Where one or two sublots have 
been completed, they shall be incorporated into the next lot or the 
previous lot, as directed, and the total number of sublots shall be used 
and acceptance criteria adjusted accordingly.

1.4.12   Areas Defective in Plan Grade or Smoothness Amend #1

In areas not meeting the specified limits for surface smoothness and plan 
grade, high areas shall be reduced to attain the required smoothness and 
grade, except as depth is limited below.  High areas shall be reduced  by 
grinding the hardened concrete with an approved surface grinding machine 
after the concrete is 14 days or more old.  Rubbing with a silicon carbide 
brick and water shall be discontinued as soon as contact with the coarse 
aggregate is made, and all further necessary reduction shall be 
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accomplished by grinding the hardened concrete with a surface-grinding 
machine after it is 14 days old.  The area corrected by grinding the 
surface of the hardened concrete shall not exceed 5 percent of the area of 
any integral slab, and shall not exceed 1 percent of the total area of any 
sublot.  The depth of grinding shall not exceed 6 mm.   All pavement areas 
requiring plan grade or surface smoothness corrections in excess of the 
limits specified above, shall be removed and replaced in conformance with 
paragraph REPAIR, REMOVAL, REPLACEMENT OF SLABS.    All areas in which 
rubbing or grinding has been performed will be subject to the thickness 
tolerances specified in paragraph Thickness.  Any rubbing or grinding 
performed on individual slabs with excessive deficiencies shall be 
performed at the Contractor's own decision without entitlement to 
additional compensation if eventual removal of the slab is required.

1.5   ACCEPTABILITY OF WORK

The materials and the pavement itself will be accepted on the basis of 
tests made by the Government and by the Contractor's approved commercial 
laboratory or the supplier's approved laboratory, all as specified herein.  
The Government may, at its discretion, make check tests to validate the 
results of the Contractor's testing.  If the results of the Government and 
Contractor tests vary by less than 2.0 percent, of the Government's test 
results, the results of the Contractor's tests will be used.  If the 
results of the Government and Contractor tests vary by 2.0 percent or more, 
but less than 4.0 percent, the average of the two will be considered the 
value to be used.  If these vary by 4.0 percent or more, each sampling and 
testing procedure shall be carefully evaluated and both the Government and 
the Contractor shall take another series of tests on duplicate samples of 
material.  If these vary by 4.0 percent or more, the results of the tests 
made by the Government shall be used and the Government will continue check 
testing of this item on a continuous basis until the two sets of tests 
agree within less than 4.0 percent on a regular basis.  Testing performed 
by the Government will in no way at any time relieve the Contractor from 
the specified testing requirements.

1.6   PRECONSTRUCTION TESTING OF MATERIALS

The Contractor shall not be entitled to any additional payment or extension 
of time because of delays caused by sampling and testing additional 
sources, or samples, necessitated by failure of any samples.

1.6.1   Aggregates Amend #1

Aggregates shall be sampled by the Contractor in the presence of a 
Government representative.  Samples shall be obtained in accordance with 
COE CRD-C 100 and of the size indicated therein, and shall be 
representative of the materials to be used for the project.  Testing of 
samples shall be the responsibility of the Contractor and shall be 
performed by an approved commercial laboratory.  Test results shall be 
submitted 90 days before commencing paving.  No material shall be used 
unless test results show that it meets all requirements of these 
specifications.

1.6.2   Chemical Admixtures
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The Contractor shall provide satisfactory facilities for ready procurement 
of adequate test samples.  All sampling and testing of an admixture will be 
by and at the expense of the contractor.  Tests will be conducted with 
materials proposed for the project and shall be certified by the 
manufacturer.  An air-entraining admixture that has been in storage at the 
project site for longer than 6 months or that has been subjected to 
freezing will be retested at the expense of the Contractor when considered 
appropriate and shall be rejected if test results are not satisfactory.

1.6.3   Curing Compound

The Contractor shall provide satisfactory facilities for ready procurement 
of adequate test samples.  The sampling and testing will be by and at the 
expense of the contractor.  Tests will be conducted with materials proposed 
for the project and shall be certified by the manufacturer.

1.6.4   Epoxy-Resin Material

At least 30 days before the material is used, the Contractor shall submit 
certified copies of test results showing that the specific lots or batches 
from which the material will be furnished to this project have been tested 
by the manufacturer and that the material conforms to the requirements of 
these specifications.  When epoxy resin arrives at the job site, the 
Contractor shall assist the Government to sample the material.  The 
Government will test the sample or will retain it in storage for possible 
future testing, as considered appropriate.

1.6.5   Cements, Pozzolans, and GGBF Slag Amend #1

Preconstruction sampling and testing of cement, pozzolan, and GGBF slag 
shall conform to the requirements specified for sampling and testing during 
construction except that test results showing that each material meets 
specification requirements shall be available at least 15 days before start 
of paving operations.

1.7   TESTING BY CONTRACTOR DURING CONSTRUCTION

1.7.1   Contractor's Testing Requirements

During construction, the Contractor shall be responsible for sampling and 
testing aggregates, cementitious materials (cement and pozzolan), and 
concrete to determine compliance with the specifications.  All sampling and 
testing shall be performed by an approved commercial laboratory, or for 
cementitious materials, the manufacturer's laboratory.  Samples of 
aggregate shall be obtained as the bins discharge into the the weigh 
hopper.  Samples of concrete shall be obtained at the point of delivery to 
the paver.  The Government will sample and test concrete and ingredient 
materials as considered appropriate.  The Contractor shall provide 
facilities and labor as may be necessary for procurement of representative 
test samples.  Testing by the Government will in no way relieve the 
Contractor of the specified testing requirements.

1.7.2   Cementitious Materials
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Cement and pozzolan will be accepted on the basis of manufacturer's 
certification of compliance, accompanied by mill test reports showing that 
the material in each shipment meets the requirements of the specification 
under which it is furnished.  No cementitious material shall be used until 
notice of acceptance has been given by the Contracting Officer.  
Cementitious material may be subjected to check testing by the Government 
from samples obtained at the mill, at transfer points, or at the project 
site.

1.8   Not used.

1.9   Not used.

1.10   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Equipment; GA.

a.  Details and data on the batching and mixing plant prior to plant 
assembly including manufacturer's literature showing that the 
equipment meets all requirements specified herein.

b.  A description of the equipment proposed for transporting concrete 
mixture from the central mixing plant to the paving equipment at 
least 7 days prior to start of paving unless otherwise specified.

c.  At the time the materials are furnished for the mixture 
proportioning study, a description of the equipment proposed for 
the placing of the concrete mixture, method of control, and 
manufacturer's literature on the paver and finisher, together with 
the manufacturer's written instructions on adjustments and 
operating procedures necessary to assure a tight, smooth surface 
on the concrete pavement, free of tears and other surface 
imperfections, including excessive paste on the surface.  The 
literature shall show that the equipment meets all details of 
these specifications.

Work Plan; GA.

a.  A description of the placing and protection methods proposed prior 
to construction of the test section, if concrete is to be placed 
in or exposed to hot or cold weather conditions.

b.  A detailed plan of the proposed paving pattern showing all planned 
construction joints.  No deviation from the jointing pattern shown 
on the drawings shall be made without written approval of the Ft 
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Worth District Civil Design Branch.

c.  Data on the curing media and methods to be used.

SD-08 Statements

Samples for Mixture Proportioning Studies; GA.

The results of the Contractor's mixture proportioning studies along with a 
statement giving the maximum nominal coarse aggregate size and the 
proportions of all ingredients that will be used in the manufacture of 
concrete at least 60 days prior to commencing concrete placing operations.  
Aggregate quantities shall be based on the mass in a saturated surface dry 
condition.  The statement shall be accompanied by test results from an 
independent commercial testing laboratory, inspected by the Government, and 
approved in writing, showing that mixture proportioning studies have been 
made with materials proposed for the project and that the proportions 
selected will produce concrete of the qualities indicated.  No 
substitutions shall be made in the materials used in the mixture 
proportions without additional tests to show that the quality of the 
concrete is satisfactory.

SD-09 Reports

Sampling and Testing; GA.

Certified copies of laboratory test reports, including all test data, for 
cement, pozzolan, aggregate, admixtures, epoxy, and curing compound 
proposed for use on this project.  These tests shall be made by an approved 
commercial laboratory or by a laboratory maintained by the manufacturers of 
the materials.  No material shall be used until notice of acceptance has 
been given.  Materials may be subjected to check testing by the Government 
from samples obtained at the manufacturer, at transfer points, or at the 
project site.

SD-18 Records

Delivery, Storage, and Handling of Materials; FIO.

Copies of waybills or delivery tickets for cementitious material during the 
progress of the work.  Before the final payment is allowed, waybills and 
certified delivery tickets shall be furnished for all cementitious material 
used in the construction.

1.11   QUALIFICATIONS Amend #1

All Contractor Quality Control personnel assigned to concrete construction 
shall be American Concrete Institute (ACI) Certified Workmen in one of the 
following grades (or shall have approved written evidence of having 
completed similar qualification programs):

Concrete Field Testing Technician, Grade I
Concrete Laboratory Testing Technician, Grade I or II
Concrete Transportation Construction Inspector, 
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The foreman or lead journeyman of the finishing crew shall have similar 
qualification for ACI Concrete Flatwork Technician/Finisher, or equal.  
Written documentation shall be furnished for each workman in the above 
groups.

1.12   TEST SECTION

At least 10 days but not more than 60 days prior to construction of the 
concrete pavement, a test section shall be constructed as part of the 
production paving area at an outer edge as indicated on the drawings.  If 
part of the production paving area, the test section will be allowed to 
remain in place, if meeting all specification requirements and will be paid 
for as part of the production pavement.  There will be no separate payment 
for the test section or sections and the cost of the materials, and the 
construction will be considered a subsidiary cost of constructing the 
project.  The Contractor shall notify the Contracting Officer at least 21 
days in advance of the date of test section construction.  The test section 
shall consist of one paving lane at least 130 m  long and shall be 
constructed to the  thickness indicated on the drawings.   The lane width 
shall be the same as that required for use in the project.  The test 
section shall contain at least one transverse construction joint.  If keyed 
or doweled longitudinal construction joints are required in any of the 
production pavements, they shall be installed full length along one side of 
the test strip throughout the test section.  If dowels are required, each 
shall be installed in half of the test section.  Two separate days shall be 
used for construction of the test section.  The Contractor shall use the 
test section to develop and demonstrate to the satisfaction of the 
Contracting Officer the proposed techniques of mixing, hauling, placing, 
consolidating, finishing, curing, start-up procedures, testing methods, 
plant operations, and the preparation of the construction joints.  
Variations in mixture proportions other than water shall be made if 
directed.  The test section shall be placed as approved by the Government.  
The Contractor shall vary the water content, as necessary, to arrive at the 
appropriate content.  The mixing plant shall be operated and calibrated 
prior to start of placing the test section.  The Contractor shall use the 
same equipment, materials, and construction techniques on the test section 
as will be used in all subsequent work.  Base course preparation, concrete 
production, placing, consolidating, curing, construction of joints, and all 
testing shall be in accordance with applicable provisions of this 
specification.  The Contractor shall construct the test section meeting all 
specification requirements and being acceptable to the Contracting Officer 
in all aspects, including surface texture.  Failure to construct an 
acceptable test section will necessitate construction of additional test 
sections at no additional cost to the Government.  Any test sections 
unacceptable to the Contracting Officer shall be removed at the 
Contractor's expense.  If the Contractor proposes to use slipform paving 
and is unable to construct an acceptable test section, or if the slipform 
paving equipment and procedures are found to be unable to produce 
acceptable pavement at any time, the slipform paving equipment shall be 
removed from the job and the construction completed using stationary side 
forms and equipment compatible with them.  The Contractor shall provide 
four cores at least 150 mm  in diameter and full depth from points selected 
in the test section by the Government, 5 days after completion of the test 
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section.  The Contractor shall deliver the cylinders for visual inspection 
of consolidation, voids, thickness, segregation and testing, as considered 
appropriate.  Production paving may be started immediately after approval 
of the test section.

1.13   DELIVERY, STORAGE, AND HANDLING OF MATERIALS

1.13.1   Bulk Cementitious Materials

All cementitious material shall be furnished in bulk.  The temperature of 
the cementitious material, as delivered to storage at the site, shall not 
exceed 65 degrees C. 

1.13.1.1   Transportation

When bulk cementitious material is not unloaded from primary carriers 
directly into weather-tight hoppers at the batching plant, transportation 
from the railhead, mill, or intermediate storage to the batching plant 
shall be accomplished in adequately designed weather-tight trucks, 
conveyors, or other means that will protect the cementitious material from 
exposure to moisture.

1.13.1.2   Storage Requirements

Immediately upon receipt at the site of the work, cementitious materials 
shall be stored in a dry and properly ventilated structure.  All storage 
facilities shall be subject to approval and shall allow easy access for 
inspection and identification.  Sufficient cementitious materials shall be 
in storage to sustain continuous operation of the concrete mixing plant 
while the pavement is being placed.  To prevent cement from becoming unduly 
aged after delivery, any cement that has been stored at the site for 60 
days or more shall be used before using cement of lesser age.

1.13.1.3   Separation of Materials

Separate facilities shall be provided which will prevent any intermixing 
during unloading, transporting, storing, and handling of each type of 
cementitious material.

1.13.2   Aggregate Materials

1.13.2.1   Storage

Aggregate shall be stored at the site of the batching and mixing plant 
avoiding breakage, segregation, or contamination by foreign materials.  
Each size of aggregate from each source shall be stored separately in 
free-draining stockpiles.  Fine aggregate and the smallest size coarse 
aggregate shall remain in free-draining storage for at least 24 hours 
immediately prior to use.  Sufficient aggregate shall be maintained at the 
site at all times to permit continuous uninterrupted operation of the 
mixing plant at the time concrete pavement is being placed.

1.13.2.2   Handling
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Aggregate shall be handled avoiding segregation or degradation.  Vehicles 
used for stockpiling or moving aggregate shall be kept clean of foreign 
materials.  Tracked equipment shall not be allowed on coarse aggregate 
stockpiles.  Stockpiles shall be built up and worked avoiding segregation 
in the piles and preventing different sizes of aggregate from being mixed 
during storage or batching.  Aggregate shall not be stored directly on 
ground unless a sacrificial layer is left undisturbed and unused.

1.13.3   Other Materials

Reinforcing bars and accessories shall be stored above the ground on 
platforms, skids, or other supports.  Other materials shall be stored 
avoiding contamination and deterioration.  Chemical admixtures which have 
been in storage at the project site for longer than 6 months or which have 
been subjected to freezing shall not be used unless retested and proven to 
meet the specified requirements.  The Contractor shall ensure that 
materials can be accurately identified after bundles or containers are 
opened.

1.14   EQUIPMENT

All plant, equipment, tools, and machines used in the work shall be 
maintained in satisfactory working conditions at all times.

1.14.1   Batching and Mixing Plant

1.14.1.1   Location of Batching and Mixing Plant

The batching and mixing plant may be located on the project site as 
indicated on the drawings or off Government premises no more than 15 
minutes haul time from the placing site.  There shall be operable 
telephonic or radio communication between the batching plant and the 
placing site at all times concreting is taking place.

1.14.1.2   Type and Capacity of Batching and Mixing Plant

The batching and mixing plant shall be a stationary-type plant.  The plant 
shall be designed and operated to produce concrete within the specified 
tolerances, and shall have a capacity of at least 200 cubic meters  per 
hour.  The batching plant shall conform to the requirements of NRMCA CPMB 
100 and as specified; however, rating plates attached to batch plant 
equipment are not required.

1.14.1.3   Equipment Requirements

The batching controls shall be either semiautomatic or automatic. 
Semiautomatic batching system shall be provided with interlocks.  Separate 
bins or compartments shall be provided for each size group of aggregate and 
each cementitious material.  Aggregates shall be weighed either in separate 
weigh batchers with individual scales or cumulatively in one weigh batcher 
on one scale, provided the fine aggregate is weighed first.  Aggregate 
shall not be weighed in the same batcher with cementitious material.  If 
both cement and pozzolan are used, they may be batched cumulatively, 
provided portland cement is batched first.  Water shall not be weighed or 
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measured cumulatively with another ingredient.  Water batcher filling and 
discharging valves shall be so interlocked that the discharge valve cannot 
be opened before the filling valve is fully closed.  An accurate mechanical 
device for measuring and dispensing each chemical admixture shall be 
provided.  Each dispenser shall be interlocked with the batching cycle and 
discharged automatically to obtain uniform distribution throughout the 
batch in the specified mixing period.  Different chemical admixtures shall 
not be combined before introduction in water and cement.  The plant shall 
be arranged to facilitate the inspection of all operations at all times.  
Suitable facilities shall be provided for obtaining representative samples 
of aggregates from each bin or compartment.

1.14.1.4   Scales

Adequate facilities shall be provided for the accurate measurement and 
control of each of the materials entering each batch of concrete.  The 
weighing equipment shall conform to the applicable requirements of NIST HB 
44, except that the accuracy shall be within 0.2 percent of scale capacity. 
 The Contractor shall provide standard test weights and any other auxiliary 
equipment required for checking the operating performance of each scale or 
other measuring device.  Each weighing unit shall include a visible 
springless dial, which shall indicate the scale load at all stages of the 
weighing operation or shall include a beam scale with a beam balance 
indicator that will show the scale in balance at zero load and at any beam 
setting.  The indicator shall have an over and under travel equal to at 
least 5 percent of the capacity of the beam.  Approved electronic digital 
indicators and load cells may also be used.  The weighing equipment shall 
be arranged to allow the concrete plant operator to conveniently observe 
the dials or indicators.

1.14.1.5   Batching Tolerances

The following tolerances shall apply.

                                   Percentage of Required
        Materials                          Mass
       ____________                      _________

         Cement (and Pozzolan)         plus or minus 1
         Aggregate                     plus or minus 2
         Water                         plus or minus 1
         Admixture                     plus or minus 3

For volumetric batching equipment for water and admixtures, the above 
numeric tolerances shall apply to the required volume of material being 
batched.  Concentrated admixtures shall be uniformly diluted, if necessary, 
to provide sufficient volume per batch to ensure that the batchers will 
consistently operate within the above tolerance.

1.14.1.6   Moisture Control

The plant shall be capable of ready adjustment to compensate for the 
varying moisture contents of the aggregates and to change the quantities of 
the materials being batched.  An electric moisture meter complying with the 
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provisions of COE CRD-C 143 shall be provided for measuring of moisture in 
the fine aggregate.  The sensing element shall be arranged so that 
measurement is made near the batcher charging gate of the fine aggregate 
bin or in the fine aggregate batcher.

1.14.1.7   Recorders

A graphic or digital recorder conforming to the requirements of NRMCA CPMB 
100 shall be furnished and kept operational at the batching plant.

1.14.2   Concrete Mixers

Mixers shall be stationary mixers.    Mixers shall be capable of combining 
the materials into a uniform mixture and of discharging this mixture 
without segregation.  The mixers shall not be charged in excess of the 
capacity recommended by the manufacturer.  The mixers shall be operated at 
the drum or mixing blade speed designated by the manufacturer.  The mixers 
shall be maintained in satisfactory operating condition, and the mixer 
drums shall be kept free of hardened concrete.  Mixer blades or paddles 
shall be replaced when worn down more than 10 percent of their depth when 
compared with the manufacturer's dimension for new blades or paddles.

1.14.2.1   Stationary, Central Plant, Mixers

Stationary mixers shall be drum mixers of tiltingtype.  Mixers shall be 
provided with an acceptable device to lock the discharge mechanism until 
the required mixing time has elapsed.

1.14.2.2   Not used.

1.14.2.3   Mixing Time and Uniformity

a.  Stationary Mixers:  For stationary mixers, before uniformity data 
are available, the mixing time for each batch after all solid 
materials are in the mixer, provided that all of the mixing water 
is introduced before one-fourth of the mixing time has elapsed, 
shall be 1 minute for mixers having a capacity of 0.75 cubic meter.
   For mixers of greater capacity, this minimum time shall be 
increased 20 seconds for each additional cubic meter  or fraction 
thereof.  After results of uniformity tests are available, the 
mixing time may be reduced to the minimum time required to meet 
uniformity requirements; but if uniformity requirements are not 
being met, the mixing time shall be increased as directed.  Mixer 
performance tests at new mixing times shall be performed 
immediately after any change in mixing time.  When regular testing 
is performed, the concrete shall meet the limits of any five of 
the six uniformity requirements listed in Table 4, below.  When 
abbreviated testing is performed, the concrete shall meet only 
those requirements listed for abbreviated testing.  The concrete 
proportions used for uniformity tests shall be as used on the 
project.  Regular testing shall consist of performing all six 
tests on three batches of concrete.  The range for regular testing 
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shall be the average of the ranges of the three batches.  
Abbreviated testing shall consist of performing the three required 
tests on a single batch of concrete.  The range for abbreviated 
testing shall be the range for one batch.  If more than one mixer 
is used and all are identical in terms of make, type, capacity, 
condition, speed of rotation, etc., the results of tests on one of 
the mixers shall apply to the others, subject to the approval of 
the Contracting Officer.  All mixer performance (uniformity) 
testing shall be performed by the Contractor in accordance with 
COE CRD-C 55 and with paragraph titled TESTING AND INSPECTION FOR 
CONTRACTOR QUALITY CONTROL.

TABLE 4
                 UNIFORMITY REQUIREMENTS--STATIONARY MIXERS

                              Regular Tests          Abbreviated Tests
                                Allowable                Allowable
                            Maximum Range for          Maximum Range
        Parameter           Average of 3 Batches        for 1 Batch
       ___________         ______________________   ____________________

     Unit weight of air-free           32                  32
     mortar, kg/cubic meter

     Air content, percent               1.0                --

     Slump, mm                         25                  --

     Coarse aggregate, percent          6.0                6.0

     Compressive strength at 7 days,   10.0                10.0
     percent

     Water content, percent             1.5                --

1.14.3   Transporting Equipment

Concrete shall be transported to the paving site in nonagitating equipment, 
in approved truck mixers designed with extra large blading and rear opening 
specifically for low slump concrete, or in approved agitators all 
conforming to ASTM C 94.  All transporting equipment shall be designed and 
operated to deliver and discharge the required concrete mixture completely 
without segregation.

1.14.4   Transfer and Spreading Equipment Amend #1

Equipment for transferring concrete from the transporting equipment to the 
paving lane in front of the paver shall be specially manufactured, 
self-propelled transfer equipment which will accept the concrete outside 
the paving lane and will transfer and spread it evenly across the paving 
lane in front of the paver and strike off the surface evenly to a depth 
which permits the paver to operate efficiently.  
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1.14.5   Paver-Finisher

The paver-finisher shall be a heavy-duty, self-propelled machine designed 
specifically for paving and finishing high quality pavement.  The 
paver-finisher shall weigh at least 3280 kg per m of lane width, and shall 
be powered by an engine having at least 15,000 W per meter  of lane width.  
The paver-finisher shall spread, consolidate, and shape the plastic 
concrete to the desired cross section in one pass.  The mechanisms for 
forming the pavement shall be easily adjustable in width and thickness and 
for required crown.  In addition to other spreaders required by paragraph 
Transfer and Spreading Equipment, the paver-finisher shall be equipped with 
a full width knock-down auger or paddle mechanism, capable of operating in 
both directions, which will evenly spread the fresh concrete in front of 
the screed or extrusion plate.  Immersion vibrators shall be gang mounted 
at the front of the paver on a frame equipped with suitable controls so 
that all vibrators can be operated at any desired depth within the slab or 
completely withdrawn from the concrete, as required.  The vibrators shall 
be automatically controlled so that they will be immediately stopped as 
forward motion of the paver ceases.  The spacing of the immersion vibrators 
across the paving lane shall be as necessary to properly consolidate the 
concrete, but the clear distance between vibrators shall not exceed 750 mm. 
  Spud vibrators shall operate at a frequency of not less than 135 Hz  and 
an amplitude of not less than 0.75 mm  and tube vibrators at a frequency of 
not less than 80 Hz  and an amplitude of not less than 0.75 mm,  as 
determined by COE CRD-C 521.  The paver-finisher shall be equipped with a 
transversely oscillating screed or an extrusion plate to shape, compact, 
and smooth the surface and shall so finish the surface that no significant 
amount of hand finishing, except use of cutting straightedges, is required. 
 The screed or extrusion plate shall be constructed to provide adjustment 
for crown in the pavement.  The entire machine shall provide adjustment for 
variation in lane width or thickness and to prevent more than 200 mm  of 
the screed or extrusion plate extending over previously placed concrete on 
either end when paving fill-in lanes.  Machines that cause displacement of 
properly installed forms or cause ruts or indentations in the prepared 
underlying materials and machines that cause frequent delays due to 
mechanical failures shall be replaced as directed.

1.14.5.1   Paver-Finisher with Fixed Forms

The paver-finisher shall be equipped with wheels designed to keep it 
aligned with the forms and to spread the load so as to prevent deformation 
of the forms.

1.14.5.2   Slipform Paver-Finisher

The slipform paver-finisher shall be automatically controlled and crawler 
mounted with four padded tracks so as to be completely stable under all 
operating conditions.  The paver-finisher shall finish the surface and 
edges so that no edge slump beyond allowable tolerance occurs.  Horizontal 
alignment shall be electronically referenced to a taut wire guideline.  
Vertical alignment shall be electronically referenced on both sides of the 
paver to a taut wire guideline, to an approved laser control system, or, 
only where permitted by paragraph Slipform Paving, to a ski operating on a 
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completed lane.  Suitable moving side forms shall be provided that are 
adjustable and will produce smooth, even edges, perpendicular to the top 
surface and meeting specification requirements for alignment and freedom 
from edge slump.

1.14.5.3   Longitudinal Mechanical Float

A longitudinal mechanical float shall be specially designed and 
manufactured to smooth and finish the pavement surface without working 
excess paste to the surface.  It shall be rigidly attached to the rear of 
the paver-finisher or to a separate self-propelled frame spanning the 
paving lane.  The float plate shall be at least 1.5 m  long by 200 mm  wide 
and shall automatically be oscillated in the longitudinal direction while 
slowly moving from edge to edge of the paving lane, with the float plate in 
contact with the surface at all times.

1.14.5.4   Nonrotating Pipe Float

A pipe float if used, shall be a nonrotating pipe 150 to 250 mm  in 
diameter and sufficiently long to span the full paving width when oriented 
at an angle of approximately 1.05 rad  with the centerline.  The pipe float 
shall be mounted on a self-propelled frame that spans the paving lane.  No 
means of applying water to the surface shall be incorporated in the pipe 
float.

1.14.5.5   Other Types of Finishing Equipment

Clary screeds or other rotating tube floats, or bridge deck finishers, 
shall not be allowed on the project.  Concrete finishing equipment of types 
other than specified above may be demonstrated on a test section outside 
the production pavement if approved in writing.  If the Contracting 
Officer's representative decides from evaluation of the test section that 
the equipment is better than the specified finishing equipment, its use 
will be permitted as long as it continues to perform better than the 
specified equipment.

1.14.6   Curing Equipment

Equipment for applying membrane-forming curing compound shall be mounted on 
a self-propelled frame that spans the paving lane.  The reservoir for 
curing compound shall be constantly mechanically (not air) agitated during 
operation and shall contain means for completely draining the reservoir.  
The spraying system shall consist of a mechanically powered pump which will 
maintain constant pressure during operation, an operable pressure gauge, 
and either a series of spray nozzles evenly spaced across the lane to give 
uniformly overlapping coverage or a single spray nozzle which is mounted on 
a carriage which automatically traverses the lane width at a speed 
correlated with the forward movement of the overall frame.  All spray 
nozzles shall be protected with wind screens.  Any hand-operated sprayers 
allowed by paragraph Membrane Curing shall be compressed air supplied by a 
mechanical air compressor.  If the curing machine fails to apply an even 
coating of compound at the specified rate, it shall immediately be replaced.

1.14.7   Texturing Equipment
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Texturing equipment shall be as specified below.  Before use, the texturing 
equipment shall be demonstrated on a test section, and the equipment shall 
be modified as necessary to produce the texture directed.

1.14.7.1   Fabric Drag

A fabric drag shall consist of a piece of material as long as the lane 
width securely attached to a separate wheel mounted frame spanning the 
paving lane or to one of the other similar pieces of equipment.  Width of 
the material shall provide 300 to 450 mm  dragging flat on the pavement 
surface.  Length shall be at least equal to the width of the slab plus 600 
mm.   The material shall be clean, reasonably new burlap, completely 
saturated with water before attachment to the frame and always resaturated 
before start of use and kept clean and saturated during use.  Burlap shall 
conform to AASHTO M 182, Class 3 or 4.

1.14.7.2   Not used.

1.14.8   Sawing Equipment

Equipment for sawing joints and for other similar sawing of concrete shall 
be standard diamond-type concrete saws mounted on a wheeled chassis which 
can be easily guided to follow the required alignment.  Blades shall be 
diamond tipped.  If demonstrated to operate properly, abrasive blades may 
be used.  Wheel saws shall be saws with large diameter tungsten carbide 
tipped blades mounted on a heavy-duty chassis which will produce a saw kerf 
at least 40 mm  wide.  All saws shall be capable of sawing to the full 
depth required.

1.14.9   Straightedge  Amend #1

The Contractor shall furnish and maintain at the job site, in good 
condition, one 3.6 m  straightedge for each paving train for testing the 
hardened portland cement concrete surfaces.  These straightedges shall be 
constructed of aluminum or magnesium alloy and shall have blades of box or 
box-girder cross section with flat bottom, adequately reinforced to insure 
rigidity and accuracy.  Straightedges shall have handles for operation on 
the pavement.

1.14.10   Profilograph

The Contractor shall furnish a 7.6 m  profilograph for testing the finished 
pavement surface.  The profilograph shall produce a record on tape of the 
results of testing the pavement surface and shall automatically mark the 
Profile Index of each section tested as well as indicate and measure each 
"must grind" point, all in accordance with CDT Test 526 and as required by 
paragraph Surface Smoothness.

PART 2   PRODUCTS

2.1   CEMENTITIOUS MATERIALS
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Cementitious materials shall be portland cement, or portland-pozzolan 
cement, or only portland cement in combination with pozzolan  and shall 
conform to appropriate specifications listed below.  Temperature of 
cementitious materials as supplied to the project shall not exceed 65 
degrees C. 

2.1.1   Portland Cement

Portland cement shall conform to ASTM C 150, Type I or II, low-alkali 
including false set requirements.  

2.1.2   Not used.

2.1.3   Blended Cements
Blended cement shall conform to ASTM C 595, Type IP.

2.1.4   Pozzolan (Fly Ash and Silica Fume)

2.1.4.1   Fly Ash

Fly ash shall conform to ASTM C 618, Class F, with the optional 
requirements for multiple factor, drying shrinkage, and uniformity from 
Table 2A in ASTM C 618.  The fly ash shall meet the optional requirements 
on limits of alkalies in Table IA of ASTM C 618 , or shall meet the 
optional limit on mortar expansion from Table IIA of ASTM C 618.  Fly ash 
shall be used only at a rate between 15 and 35 percent of the total 
cementitious material by mass.

2.1.4.2   Not used.

2.1.5   Not used.

2.2   AGGREGATES

2.2.1   Coarse Aggregate

Coarse aggregate shall have a satisfactory service record of at least 5 
years successful service in three paving projects or, if a new source is 
used, shall meet the requirements when tested for resistance to freezing 
and thawing.

2.2.1.1   Material Composition

Coarse aggregate shall consist of crushed gravel or crushed stone.  Crushed 
gravel shall contain not less than 75 percent of crushed particles by mass 
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in each sieve size, as determined by COE CRD-C 171.

2.2.1.2   Quality

Aggregates as delivered to the mixers shall consist of clean, hard, 
uncoated particles meeting the requirements of ASTM C 33 and other 
requirements specified herein.  Coarse aggregate shall be washed.  Washing 
shall be sufficient to remove dust and other coatings.

2.2.1.3   Particle Shape Characteristics

Particles of the coarse aggregate shall be generally spherical or cubical 
in shape.  The quantity of flat and elongated particles in any size group 
shall not exceed 20 percent by weight as determined by COE CRD-C 119.  A 
flat particle is defined as one having a ratio of width to thickness 
greater than 3; an elongated particle is one having a ratio of length to 
width greater than 3.

2.2.1.4   Size and Grading

The nominal maximum size of the coarse aggregate shall be 38 mm.and shall 
meet the size groups below.  When the nominal maximum coarse size is 
greater than 25 mm,  the aggregates shall be furnished in two size groups 
as follows:

         Nominal Maximum Size
                mm                          Size Group
               ____                        ____________

                                           ASTM C 33
                19                    --No. 67 (4.75 to 19 mm)

                                           ASTM C 33
                37.5                  --No. 4 (19 to 37.5 mm)

The grading of the coarse aggregate within the separated size groups shall 
conform to the requirements of ASTM C 33, Sizes 67 and 4 as delivered to 
the mixer.  

Amend #12.2.1.5   Resistance to Freezing and Thawing

Coarse aggregate not having a satisfactory demonstrable service record 
shall have a durability factor of 50 or more when subjected to freezing and 
thawing in concrete in accordance with COE CRD-C 114.

2.2.1.6   Resistance to Abrasion

Coarse aggregate shall not show more than 40 percent loss when subjected to 
the Los Angeles abrasion test in accordance with ASTM C 131.

2.2.1.7   Amend #1Deleterious Material-Hardstand/Road Pavements
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The amount of deleterious material in each sieve size of coarse aggregate 
shall not exceed the limits in the following table when tested as indicated.

LIMITS OF DELETERIOUS MATERIALS IN COARSE
AGGREGATE FOR HARDSTAND/ROAD PAVEMENTS

Percentage by Mass

          Clay lumps and friable particles                    0.5
          (ASTM C 142)

          Material finer than 0.075 mm                        1.0
          (No. 200 sieve) (ASTM C 117)

          Lightweight particles                               1.0
          (ASTM C 123)

          Other soft particles                                2.0
          (ASTM C 330)

The total of all deleterious substances shall not exceed 3.0 percent of the 
mass of the aggregate.  The percentage of material finer than the 0.075 mm  
sieve shall not be included in this total.  The limit for material finer 
than the 0.075 mm  sieve will be increased to 1.5 percent for crushed 
aggregates consisting of crusher dust that is essentially free from clay or 
shale.  The separation medium for lightweight particles shall have a 
density of 2.0 Mg/cubic meter (Sp. Gr. 2.0).  This limit does not apply to 
coarse aggregate manufactured from blast-furnace slag unless contamination 
is evident.

2.2.1.8   Alkali-Silica Reactivity for Coarse Aggregate

The coarse agggregate shall be tested in conformance to ASTM C 1260.  
Expansion shall not be greater then 0.10 after 16 days.  In lieu of using 
the standard materials and proportioning, the contractor's proposed 
materials and concrete proportioning shall be used in the testing.

2.2.2   Fine Aggregate

Fine aggregate shall have a service record of at least 5 years satisfactory 
service in three paving projects or, if a new source is used, shall meet 
the requirements for resistance to freezing and thawing.

2.2.2.1   Composition

Fine aggregate shall consist of natural sand, manufactured sand, or a 
combination of the two, and shall be composed of clean, hard, durable 
particles.    Irrespective of the source from which it is obtained, all 
fine aggregate shall be composed of clean, hard, durable particles meeting 
the requirements of ASTM C 33.  Each type of fine aggregate shall be 
stockpiled and batched separately.  Any degree of contamination will be 
cause for the rejection of the entire stockpile.

2.2.2.2   Particle Shape
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Particles of the fine aggregate shall be generally spherical or cubical in 
shape.

2.2.2.3   Grading

Grading of the fine aggregate, as delivered to the mixer, shall conform to 
the requirements of ASTM C 33.  In addition, the fine aggregate, as 
delivered to the mixer, shall have a fineness modulus of not less than 2.50 
nor more than 3.00.  The grading of the fine aggregate also shall be 
controlled so that the fineness moduli of at least nine of every set of ten 
consecutive samples of the fine aggregate, as delivered to the mixer, will 
not vary more than 0.15 from the average fineness moduli of all samples 
previously taken.  The fineness modulus shall be determined by COE CRD-C 104.

2.2.2.4   Deleterious Material

The amount of deleterious material in the fine aggregate shall not exceed 
the following limits by mass:

                   Material                        Percentage by Mass
                  __________                       ___________________

  Clay lumps and friable particles ASTM C 142                    1.0

  Material finer than 0.075 mm (No. 200 sieve) ASTM C 117        3.0

  Lightweight particles ASTM C 123 using a medium                0.5
  with a density of 2.0 Mg/cubic meter (Sp. Gr. of 2.0))

                        Total of all above                         3.0

2.2.2.5   Resistance to Freezing and Thawing

Fine aggregate not having a satisfactory demonstrable service record shall 
have a durability factor of 50 or more when subjected to freezing and 
thawing in concrete in accordance with COE CRD-C 114.

2.2.2.6   Alkali-Silica Reactivity for Fine Aggregate

The fine agggregate shall be tested in conformance to ASTM C 1260.  
Expansion shall not be greater then 0.10 after 16 days.  In lieu of using 
the standard materials and proportioning, the contractor's proposed 
materials and concrete proportioning shall be used in the testing.

2.3   CHEMICAL ADMIXTURES

2.3.1   Air-Entraining Admixtures

The air-entraining admixture shall conform to ASTM C 260 and shall 
consistently entrain the air content in the specified ranges under field 
conditions.  The air-entraining admixture shall be in a solution of 
suitable concentration for field use.

2.3.2   Accelerator
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An accelerator shall be used only when specified in paragraph SPECIFIED 
CONCRETE STRENGTH AND OTHER PROPERTIES and shall not be used to reduce the 
amount of cementitious material used.  Accelerator shall conform to ASTM C 
494, Type C.  Calcium chloride and admixtures containing calcium chloride 
shall not be used.

2.3.3   Retarder

A retarding admixture shall meet the requirements of ASTM C 494, Type B, 
except that the 6-month and 1-year compressive strength tests are waived.  
The use of the admixture is at the option of the Contractor, but shall not 
be used to reduce the amount of cementitious material.

2.3.4   Water-Reducer

A water-reducing admixture shall meet the requirements of ASTM C 494, Type 
A or D except that the 6-month and 1-year compressive strength tests are 
waived.  The admixture may be added to the concrete mixture only when its 
use is approved or directed, and only when it has been used in mixture 
proportioning studies to arrive at approved mixture proportions.

2.4   CURING MATERIALS

2.4.1   Membrane Forming Curing Compound

Membrane forming curing compound shall be a white pigmented compound 
conforming to COE CRD-C 300.

2.4.2   Burlap

Burlap used for curing shall conform to AASHTO M 182, Class 3 or 4.  
Materials shall be new or shall be clean materials never used for anything 
other than curing concrete.

2.4.3   Not used.

2.5   WATER

Water for mixing and curing shall be fresh, clean, potable, and free of 
injurious amounts of oil, acid, salt, or alkali, except that non-potable 
water may be used if it meets the requirements of COE CRD-C 400.

2.6   JOINT MATERIALS

2.6.1   Expansion Joint Material

Expansion joint filler shall be a preformed material conforming to ASTM D 
1752 Type I or II.  Expansion joint filler shall be  as shown on the 
drawings.

2.6.2   Slip Joint Material
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Slip joint material shall be 6 mm  thick expansion joint filler conforming 
to ASTM D 1752.

2.6.3   Not used.

2.7   REINFORCING

All reinforcement shall be free from loose, flaky rust, loose scale, oil, 
grease, mud, or other coatings that might reduce the bond with concrete.  
Removal of thin powdery rust and tight rust is not required.  However, 
reinforcing steel which is rusted to the extent that it does not conform to 
the required dimensions or mechanical properties shall not be used.

2.7.1   Reinforcing Bars and Bar Mats

Reinforcing bars shall conform to ASTM A 615/A 615M, billet-steel ASTM A 
616/A 616M, rail-steel ASTM A 617/A 617M, axle-steel, Grade and size as 
shown on the drawings.  Bar mats shall conform to ASTM A 184/A 184M.  The 
bar members shall be billet steel.

2.7.2   Welded Wire Fabric

Welded steel wire fabric shall conform to ASTM A 185.

2.7.3   Deformed Wire Fabric

Welded deformed steel wire fabric shall conform to ASTM A 497.

2.7.4   Not used.

2.8   DOWELS

2.8.1   Dowels

Dowels shall be single piece bars fabricated or cut to length at the shop 
or mill before delivery to the site.  Dowels shall be free of loose, flaky 
rust and loose scale and shall be clean and straight.  Dowels may be 
sheared to length provided that the deformation from true shape caused by 
shearing does not exceed 1 mm  on the diameter of the dowel and does not 
extend more than 1 mm  from the end of the dowel.  Dowels shall be plain 
(non-deformed) steel bars conforming to ASTM A 615/A 615M, Grade 40 or 60; 
ASTM A 616/A 616M, Grade 50 or 60; or ASTM A 617/A 617M, Grade 40 or 60; or 
shall be steel pipe conforming to ASTM A 53, extra strong, as indicated.  
If split dowels are proposed for use, a complete description of the 
materials and installation procedures shall be submitted for approval at 
least 15 days before start of construction.  Paint for dowels shall conform 
to FS TT-P-645.  At least one half of the smooth dowel shall be 
epoxy-coated and shall conform to ASTM A 775/A 775M.
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2.8.2   Not used.

2.9   EPOXY RESIN

All epoxy-resin materials shall be two-component materials conforming to 
the requirements of ASTM C 881, Class as appropriate for each application 
temperature to be encountered, except that in addition, the materials shall 
meet the following requirements:

a.  Material for use for embedding dowels and anchor bolts shall be 
Type IV, Grade 3.

b.  Material for use as patching materials for complete filling of 
spalls, wide cracks, and other voids and for use in preparing 
epoxy resin mortar shall be Type III, Grade as approved.

c.  Material for use for injecting cracks shall be Type IV, Grade 1.

d.  Material for bonding freshly mixed portland cement concrete or 
mortar or freshly mixed epoxy resin concrete or mortar to hardened 
concrete shall be Type V, Grade as approved.

2.10   SPECIFIED CONCRETE STRENGTH AND OTHER PROPERTIES

2.10.1   Specified Flexural Strength  Amend #1

Specified flexural strength, R, for concrete is 4.27 MPa  at 14 days, as 
determined by tests made in accordance with ASTM C 78 of beams fabricated 
and cured in accordance with ASTM C 192/C 192M .  Maximum allowable 
water-cementitious material ratio is 0.45.  The water-cementitious material 
ratio will be the equivalent water-cement ratio as determined by conversion 
from the weight ratio of water to cement plus pozzolanby the mass 
equivalency method described in ACI 211.1.  The concrete shall be 
air-entrained with a total air content of 5 percent plus or minus 1.0 
percentage points, at the point of placement.  Air content shall be 
determined in accordance with ASTM C 231.  The maximum allowable slump of 
the concrete at the point of placement shall be 50 mm  for pavement 
constructed with fixed forms.  For slipformed pavement, at the start of the 
project, the Contractor shall select a maximum allowable slump which will 
produce in-place pavement meeting the specified tolerances for control of 
edge slump.

2.10.2   Concrete Temperature

The temperature of the concrete as delivered shall conform to the 
requirements of paragraphs, Paving in Hot Weather and Paving in Cold 
Weather.  Temperature of concrete shall be determined in accordance with 
ASTM C 1064.

2.10.3   Concrete Strength for Final Acceptance

The strength of the concrete will be considered acceptable when the average 
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14-day flexural strengths for each lot are above the 'Specified Flexural 
Strength' and no individual set (2 beams per sublot) in the lot are 170 kPa 
 or more below the 'Specified Flexural Strength'.  If any lot or sublot, 
respectively, fails to meet the above criteria, the lot or sublot shall be 
removed and replaced at no additional cost to the Government.  This is in 
addition to and does not replace the average strength required for 
day-to-day CQC operations as specified in paragraph Average Flexural 
Strength Required for Mixtures.

2.11   MIXTURE PROPORTIONS BY CONTRACTOR

2.11.1   Composition

Concrete shall be composed of cementitious material, water, fine and coarse 
aggregates, and admixtures.  The cementitious material shall be portland 
cement, or blended cement,  or only portland cement in combination with 
pozzolan.  Pozzolan, if used, shall consist of not less than 15 percent of 
the cementitious material by mass and not more than 35 percent.  The total 
portland cement content shall be at least 306.8 kg/cubic meter.  Admixtures 
shall consist of air entraining admixtures and may also include, as approved
: accelerators, retarders, and/or water-reducing admixtures.  If 
water-reducer is used, it shall be used only at the dosage determined 
during mixture proportioning studies.  High range water-reducing admixtures 
and admixtures to produce flowable concrete shall not be used.

2.11.2   Concrete Proportioning Studies, Pavement Concrete

Trial design batches, mixture proportioning studies, and testing 
requirements shall be the responsibility of the Contractor.  Mixture 
proportioning studies shall be performed by a commercial laboratory, 
inspected by the Government, and approved in writing.  The laboratory 
performing the mixture proportioning shall conform with ASTM C 1077.  
Strength requirements during mixture proportioning studies shall be based 
on flexural strength as determined by test specimens fabricated in 
accordance with ASTM C 192/C 192M and tested in accordance with ASTM C 78.  
Samples of all materials used in mixture proportioning studies shall be 
representative of those proposed for use on the project and shall be 
accompanied by the manufacturer's or producer's test reports indicating 
compliance with these specifications.  Trial mixtures having proportions, 
slumps, and air content suitable for the work shall be based on methodology 
described in ACI 211.1, modified as necessary to accommodate flexural 
strength.

2.11.2.1   Water-Cement Ratio

At least three different water-cement ratios, which will produce a range of 
strength encompassing that required on the project, shall be used.  The 
maximum allowable water-cement ratio required in paragraph Maximum 
Water-Cement Ratio will be the equivalent water-cement ratio as determined 
by conversion from the mass ratio of water to cement plus pozzolanby the 
weight equivalency method as described in ACI 211.1.    If pozzolan is used 
in the concrete mixture, the minimum pozzolan content shall be 15 percent 
by mass of the total cementitious material, and the maximum shall be 35 
percent.  Laboratory trial mixtures shall be proportioned for maximum 
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permitted slump and air content.

2.11.2.2   Trial Mixture Studies

Separate sets of trial mixture studies shall be made for each combination 
of cementitious materials and each combination of admixtures proposed for 
use.  No combination of either shall be used until proven by such studies, 
except that, if approved in writing and otherwise permitted by these 
specifications, an accelerator or a retarder may be used without separate 
trial mixture study.  Separate trial mixture studies shall also be made for 
concrete for any placing method proposed which requires special properties. 
 The temperature of concrete in each trial batch shall be reported.  Each 
mixture shall be designed to promote easy and suitable concrete placement, 
consolidation and finishing, and to prevent segregation and excessive 
bleeding.  Concrete proportioning studies shall be performed using the 
following procedures:

2.11.2.3   Mixture Proportioning for 28-day Flexural Strength

The following step by step procedure shall be followed:

a.  Fabricate all beams for each mixture from the same batch or blend 
of batches.  Fabricate and cure all beams in accordance with ASTM 
C 192/C 192M, using 152 x 152 mm  beams.

b.  Test beams in accordance with ASTM C 78.

c.  Fabricate and cure test beams from each mixture for 7, 14, and 28
-day flexural tests; 6 beams to be tested per age.

d.  Using the average strength for each w/c at each age, plot all 
results from each of the three mixtures on separate graphs for w/c 
versus:

7-day flexural strength
14-day flexural strength
28-day flexural strength

e.  From these graphs select a w/c that will produce a mixture giving 
a 14-day flexural strength equal to the required strength 
determined in accordance with paragraph "Average Flexural Strength 
Required for Mixtures".

f.  No concrete pavement shall be placed until the Contracting Officer 
has approved the Contractor's mixture proportions.

2.11.3   Contractor Quality Control for Average Flexural Strength
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The Contractor's day to day production shall be Controlled (CQC) in 
accordance with the criteria herein, in the following subparagraphs, and in 
par. 'Concrete Strength Testing for CQC'.  This is entirely different from 
the acceptance requirements of paragraph: 'Concrete Strength for Final 
Acceptance', and it is mandatory that both sets of requirements must be 
met.  If at any time, the 14-day flexural strength, for any lot,  is 410 
kPa  or more below the 'required average 14-day flexural strength', as 
specified below, the paving operation shall be stopped and the Contractor 
shall take necessary steps to improve the mixture proportioning, materials, 
or the batching and mixing to increase the strength.  The paving operations 
shall not recommence until the Contracting Officer has approved the 
Contractor's Proposed changes in writing.

2.11.3.1   Average CQC Flexural Strength Required for Mixtures

In order to ensure meeting, the strength requirements specified in 
paragraph SPECIFIED CONCRETE STRENGTH AND OTHER PROPERTIES, during 
production, the mixture proportions selected during mixture proportioning 
studies and used during construction shall produce a required average CQC 
flexural strength exceeding the specified strength, R, by the amount 
indicated below.  This required average CQC flexural strength, Ra, will be 
used only for CQC operations as specified in paragraph TESTING AND 
INSPECTION FOR CONTRACTOR QUALITY CONTROL and as specified in the previous 
paragraph.  During production, the required Ra shall be adjusted (increased 
or decreased), as appropriate and as approved, based on the 14-day 
strengths being attained during paving.

a.  From Previous Test Records:  Where a concrete production facility 
has previous test records, a standard deviation shall be 
established in accordance with the applicable provisions of ACI 
214.3R.  Test records from which a standard deviation is 
calculated shall represent materials, quality control procedures, 
and conditions similar to those expected, shall represent concrete 
produced to meet a specified flexural strength or strengths within 
1 MPa  of the 14-day flexural strength specified for the proposed 
work, and shall consist of at least 30 consecutive tests.  A 
strength test shall be the average of the strengths of two 
specimens made from the same sample of concrete and tested at 14 
days.  Required average CQC flexural strength, Ra, used as the 
basis for selection of concrete proportions shall be the value 
from the equation that follows, using the standard deviation as 
determined above:

Ra = R + 1.34S

Where:  S    = standard deviation
R    = specified flexural strength
Ra = required average flexural strength

Where a concrete production facility does not have test records 
meeting the requirements above but does have a record based on 15 
to 29 consecutive tests, a standard deviation shall be established 
as the product of the calculated standard deviation and a 
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modification factor from the following table:

                                          MODIFICATION FACTOR
          NUMBER OF TESTS                FOR STANDARD DEVIATION

               15                                 1.16
               20                                 1.08
               25                                 1.03
            30 or more                            1.00

b.  Without Previous Test Records:  When a concrete production 
facility does not have sufficient  field strength test records for 
calculation of the standard deviation, the required average 
strength, Ra, shall be determined by adding 15 percent to the 
specified flexural strength, R.

2.12   Not used.

PART 3   EXECUTION

3.1   PREPARATION FOR PAVING

Before commencing paving, the following shall be performed.  Surfaces to 
receive concrete shall be prepared as specified below.  If used, forms 
shall be in place, cleaned, coated, and adequately supported.  Any 
reinforcing steel needed shall be at the paving site.  All transporting and 
transfer equipment shall be ready for use, clean, and free of hardened 
concrete and foreign material.  Equipment for spreading, consolidating, 
screeding, finishing, and texturing concrete shall be at the paving site, 
clean and in proper working order.  All equipment and material for curing 
and for protecting concrete from weather or mechanical damage shall be at 
the paving site, in proper working condition, and in sufficient amount for 
the entire placement.  When hot, windy conditions during paving appear 
probable, equipment and material shall be at the paving site to provide 
windbreaks, shading, fogging, or other action to prevent plastic shrinkage 
cracking or other damaging drying of the concrete.

3.2   CONDITIONING OF UNDERLYING MATERIAL

3.2.1   General Procedures

The underlying material base course, upon which concrete is to be placed, 
shall be clean, damp, and free from debris, waste concrete or cement, 
frost, ice, and standing or running water.  Prior to setting forms or 
placement of concrete, the underlying material shall be well drained and 
shall have been satisfactorily graded and uniformly compacted in accordance 
with the applicable Section of these specifications.  The surface of the 
subgrade or base course shall be tested as to crown, elevation, and density 
in advance of setting forms or of concrete placement using slip-form 
techniques.  High areas shall be trimmed to proper elevation.  Low areas 
shall be filled and compacted to a condition similar to that of surrounding 
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grade, or filled with concrete monolithically with the pavement.  Where low 
areas are filled with concrete, the areas shall be marked, as approved, and 
cores for thickness determinations as required by paragraph, Flexural 
Strength and Thickness shall not be drilled in those areas.  Any underlying 
material disturbed by construction operations shall be reworked and 
recompacted to specified density immediately in front of the paver.  If a 
slipform paver is permitted and is used, the same underlying material under 
the paving lane shall be continued beyond the edge of the lane a sufficient 
distance and shall be thoroughly compacted and true to grade to provide a 
suitable trackline for the slipform paver and firm support for the edge of 
the paving lane.  Where an open-graded granular base is required under the 
concrete, the Contractor shall select paving equipment and procedures which 
will operate properly on the base course without causing displacement or 
other damage.

3.2.2   Traffic on Underlying Material

After the underlying material has been prepared for concrete placement, no 
equipment shall be permitted thereon.  Subject to specific approval, 
crossing of the prepared subgrade or base course at specified intervals for 
construction purposes may be permitted, provided rutting or indentations do 
not occur; however, if traffic has been allowed to use the prepared 
subgrade or base course, the surface shall be reworked and reprepared to 
the satisfaction of the Contracting Officer before concrete is placed.

3.3   WEATHER LIMITATIONS

3.3.1   Placement and Protection During Inclement Weather

The Contractor shall not commence placing operations when heavy rain or 
other damaging weather conditions appear imminent.  At all times when 
placing concrete, the Contractor shall maintain on-site sufficient 
waterproof cover and means to rapidly place it over all unhardened concrete 
or concrete that might be damaged by rain.  Placement of concrete shall be 
suspended whenever rain or other damaging weather commences to damage the 
surface or texture of the placed unhardened concrete, washes cement out of 
the concrete, or changes the water content of the surface concrete.  All 
unhardened concrete shall be immediately covered and protected from the 
rain or other damaging weather.  Any pavement damaged by rain or other 
weather shall be completely removed and replaced at the Contractor's 
expense as specified in paragraph, Repair, Removal, Replacement of Slabs.

3.3.2   Paving in Hot Weather

When the ambient temperature during paving is expected to exceed 32 degrees 
C,  the concrete shall be properly placed and finished in accordance with 
procedures previously submitted and as specified herein.  The concrete 
temperature at time of delivery to the forms shall not exceed the 
temperature shown in the table below when measured in accordance with ASTM 
C 1064.  Cooling of the mixing water or aggregates or placing in the cooler 
part of the day may be required to obtain an adequate placing temperature.  
An approved retarder may be used to facilitate placing and finishing.  
Steel forms and reinforcing shall be cooled as approved prior to concrete 
placement when steel temperatures are greater than 49 degrees C.   
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Transporting and placing equipment shall be cooled or protected if 
necessary to maintain proper concrete-placing temperature.  Concrete shall 
be placed continuously and rapidly at a rate of not less than 30 m  of 
paving lane per hour.  The finished surfaces of the newly laid pavement 
shall be kept damp by applying a fog spray (mist) with approved spraying 
equipment until the pavement is covered by the curing medium.  If 
necessary, wind screens shall be provided to protect the concrete from an 
evaporation rate in excess of 1 kg/square meter  per hour, as determined by 
method shown in Figure 2.1.5 of ACI 305R.

Maximum Allowable Concrete Placing Temperature

    Relative Humidity, Percent,           Maximum Allowable Concrete
    During Time of Concrete Placement     Temperature in Degrees C
   ___________________________________   _____________________________

         Greater than 60                           33
              40-60                                30
         Less than 40                              27

3.3.3   Prevention of Plastic Shrinkage Cracking

During hot weather with low humidity, and particularly with appreciable 
wind, the Contractor shall develop and institute measures to prevent 
plastic shrinkage cracks from developing.  Particular care shall be taken 
if plastic shrinkage cracking is potentially imminent and especially if it 
has developed during a previous placement.  Periods of high potential for 
plastic shrinkage cracking can be anticipated by use of Fig. 2.1.5 of ACI 
305R.  In addition to the protective measures specified in the previous 
paragraph, the concrete placement shall be further protected by erecting 
shades and windbreaks and by applying fog sprays of water, sprinkling, 
ponding, or wet covering.  When such water treatment is stopped, curing 
procedures shall be immediately commenced.  Plastic shrinkage cracks that 
occur shall be filled by injection of epoxy resin as directed, after the 
concrete hardens.  Plastic shrinkage cracks shall never be troweled over or 
filled with slurry.

3.3.4   Paving in Cold Weather

Special protection measures, as submitted and approved, and as specified 
herein, shall be used if freezing temperatures are anticipated before the 
expiration of the specified curing period.  The ambient temperature of the 
air at the placing site and the temperature of surfaces to receive concrete 
shall be not less 5 degrees C.   However, placement may begin when both the 
ambient temperature and the temperature of the underlying material are at 
least 2 degrees C  and rising.  When the ambient temperature is less than 
10 degrees C,  the temperature of the concrete when placed shall be not 
less than 10 degrees C  nor more than 25 degrees C.   Heating of the mixing 
water or aggregates will be required to regulate the concrete placing 
temperature.  Materials entering the mixer shall be free from ice, snow, or 
frozen lumps.  Salt, chemicals or other materials shall not be incorporated 
in the concrete to prevent freezing.  Upon written approval, chemical 
admixture conforming to ASTM C 494Type C or E may be used provided it 
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contains no calcium chloride.  Calcium chloride shall not be used at any 
time.  Covering and other means shall be provided for maintaining the 
concrete at a temperature of at least 10 degrees C  for not less than 72 
hours after placing, and at a temperature above freezing for the remainder 
of the curing period.  Pavement damaged by freezing shall be completely 
removed and replaced at the Contractor's expense as specified in paragraph 
REPAIR, REMOVAL, REPLACEMENT OF SLABS.

3.4   CONCRETE PRODUCTION

Batching, mixing, and transporting equipment shall have a capacity 
sufficient to maintain a continuous, uniform forward movement of the paver 
of not less than 0.8 m  per minute.  Concrete shall be deposited in front 
of the paver within 45 minutes from the time cement has been charged into 
the mixing drum, except that if the ambient temperature is above 32 degrees 
C,  the time shall be reduced to 30 minutes.  No water shall be added to 
the concrete after it is batched except that, if truck mixers are 
permitted, water may be added at the paving site to adjust the slump as 
approved, provided the maximum allowable w/c is not exceeded.  Such water 
shall be injected under pressure as described in subparagraph, Truck Mixers. 
 Every load of concrete delivered to the paving site shall be accompanied 
by a batch ticket from the operator of the batching plant.  Tickets shall 
be on approved forms and shall show at least the mass, or volume, of all 
ingredients in each batch delivered, and the time of day.  Tickets shall be 
delivered to the placing foreman who shall keep them on file and deliver 
them to the Government weekly.

3.4.1   Batching and Mixing Concrete

The batching and mixing equipment and the operation thereof shall conform 
to the requirements of paragraph EQUIPMENT and as specified herein.  All 
equipment shall be kept clean and in operable condition at all times.  
Scale pivots and bearings shall be kept clean and free of rust.  Any 
equipment which fails to perform as specified shall immediately be removed 
from use until properly repaired and adjusted, or replaced.

3.4.2   Transporting and Transfer - Spreading Operations

The transporting and transfer equipment and the operation thereof shall 
conform to the requirements of paragraph EQUIPMENT and as specified herein. 
 All equipment shall be kept clean and in operable condition at all times.  
Non-agitating equipment shall be used only on smooth roads and for haul 
time less than 15 minutes at all times during the work day.Equipment shall 
be allowed to operate on the underlying material only if approved in 
writing and only if no damage is done to the underlying material and its 
degree of compaction.  Any disturbance to the underlying material that does 
occur shall be corrected, as approved, before the paver-finisher or the 
deposited concrete reaches the location of the disturbance and the 
equipment shall be replaced or procedures changed to prevent any future 
damage.  Concrete shall be deposited as close as possible to its final 
position in the paving lane.  All equipment shall be operated to discharge 
and transfer concrete without segregation.  In no case shall dumping of 
concrete in discrete piles be permitted.  No transfer or spreading 
operation which requires the use of front-end loaders, dozers, or similar 
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equipment to distribute the concrete will be permitted.  All batching and 
mixing, transporting, transferring, paving, and finishing shall be properly 
coordinated and controlled such that the paver-finisher has a continuous 
forward movement at a reasonably uniform speed from beginning to end of 
each paving lane, except for inadvertent equipment breakdown.  Failure to 
achieve this shall require the Contractor to halt operations, regroup, and 
modify operations to achieve this requirement.

3.5   PAVING

3.5.1   General Requirements

The paving and finishing equipment and the operation thereof shall conform 
to the requirements of paragraph EQUIPMENT and as specified herein.  All 
equipment shall be kept clean and properly operable at all times.  Pavement 
shall be constructed with paving and finishing equipment utilizing rigid 
fixed forms or by use of slipform paving equipment.  Paving and finishing 
equipment and procedures shall be capable of constructing paving lanes of 
the required width at a rate of at least 30 m  of paving lane per hour on a 
routine basis.  Paving equipment and its operation shall be controlled, and 
coordinated with all other operations, such that the paver-finisher has a 
continuous forward movement, at a reasonably uniform speed, from beginning 
to end of each paving lane, except for inadvertent equipment breakdown.  
Workmen with foreign material on their footwear or construction equipment 
that might deposit foreign material shall not be permitted to walk or 
operate in the plastic concrete.

3.5.2   Consolidation

Concrete shall be consolidated with the specified type of lane-spanning, 
gang-mounted, mechanical, immersion type vibrating equipment mounted in 
front of the paver, supplemented, in rare instances as specified, by 
hand-operated vibrators.  Gang-mounted vibrator spuds shall be spaced so as 
to thoroughly consolidate the entire paving lane, but not more than 750 mm  
spacing, and with the outside vibrators not more than 300 mm  from the edge 
of the lane.  The vibrators shall be inserted into the concrete to a depth 
that will provide the best full-depth consolidation but not closer to the 
underlying material than 50 mm.   The vibrators or any tamping units in 
front of the paver shall be automatically controlled so that they shall be 
stopped immediately as forward motion ceases.  Excessive vibration shall 
not be permitted.  If the vibrators cause visible tracking in the paving 
lane, the paving operation shall be stopped and equipment and operations 
modified to prevent it.  Concrete in small, odd-shaped slabs or in isolated 
locations inaccessible to the gang-mounted vibration equipment shall be 
vibrated with an approved hand-operated immersion vibrator.  Vibrators 
shall not be used to transport or spread the concrete.  Hand-operated 
vibrators shall not be operated in the concrete at one location for more 
than 20 seconds.  For each paving train, at least one additional vibrator 
spud, or sufficient parts for rapid replacement and repair of vibrators 
shall be maintained at the paving site at all times.  Any evidence of 
inadequate consolidation (honeycomb along the edges, large air pockets, or 
any other evidence) shall require the immediate stopping of the paving 
operation and approved adjustment of the equipment or procedures.
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3.5.3   Operation

When the paver approaches a header at the end of a paving lane, a 
sufficient amount of concrete shall be maintained ahead of the paver to 
provide a roll of concrete which will spill over the header.  The amount of 
extra concrete shall be sufficient to prevent any slurry that is formed and 
carried along ahead of the paver from being deposited adjacent to the 
header.  The spud vibrators in front of the paver shall be brought as close 
to the header as possible before they are lifted.  Additional consolidation 
shall be provided adjacent to the headers by hand-manipulated vibrators.  
When the paver is operated between or adjacent to previously constructed 
pavement (fill-in lanes), provisions shall be made to prevent damage to the 
previously constructed pavement.  Transversely oscillating screeds and 
extrusion plates shall overlap the existing pavement the minimum possible, 
but in no case more than 200 mm.   These screeds or extrusion plates shall 
be electronically controlled from the previously placed pavement so as to 
prevent them from applying pressure to the existing pavement and to prevent 
abrasion of the pavement surface.  The overlapping area of existing 
pavement surface shall at all times be kept completely free of any loose or 
bonded foreign material as the paver-finisher operates across it.  When the 
paver travels on existing pavement, approved provisions shall be made to 
prevent damage to the existing pavement.  Pavers using transversely 
oscillating screeds shall not be used to form fill-in lanes that have 
widths less than a full width for which the paver was designed or adjusted.

3.5.4   Required Results

The paver-finisher, and its gang-mounted vibrators, together with its 
operating procedures shall be adjusted and operated and coordinated with 
the concrete mixture being used to produce a thoroughly consolidated slab 
throughout, true to line and grade within specified tolerances.  The screed 
or the extrusion plate shall be properly adjusted to produce a pavement 
surface true to line and grade.  Any necessary adjustment to compensate for 
surging behind the screed or for inadequate height of surface after paving 
shall be carefully made and checked frequently.  The paver-finishing 
operation shall produce a surface finish free of irregularities, tears, 
voids of any kind, and any other discontinuities.  It shall produce only a 
very minimum of paste at the surface; never more than 2.5 mm  cover over 
the top layer of coarse aggregate.  The paver-finisher shall make only one 
pass across the pavement; multiple passes will not be permitted.  The 
equipment and its operation shall produce a finished surface requiring no 
hand finishing other than the use of cutting straightedges, except in very 
infrequent instances.  If any equipment or operation fails to produce the 
above results, the paving shall be stopped, the equipment shall be replaced 
or properly adjusted, the operation shall be appropriately modified, or the 
mixture proportions modified, in order to produce the required results 
before recommencing paving.  No water, other than true fog sprays (mist) as 
specified in paragraph, Prevention of Plastic Shrinkage Cracking, shall be 
applied to the concrete or the concrete surface during paving and finishing.

3.5.5   Fixed Form Paving

Paving equipment for fixed-form paving and the operation thereof shall 
conform to the requirements of paragraph EQUIPMENT, all requirements 
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specified above under paragraph PAVING and as specified herein.

3.5.5.1   Forms for Fixed-Form Paving

a.  Forms shall be steel, except that wood forms may be used for 
curves having a radius of 45 m  or less, and for fillets.  Forms 
shall be equal in depth to the edge thickness of the slab as shown 
on the drawings.  Forms shall be in one piece for the full depth 
required, except as permitted below.  Under no conditions shall 
forms be adjusted by filling or excavating under the forms to an 
elevation other than the bottom of the pavement slab.  Where the 
project requires several different slab thicknesses, forms may be 
built up with metal or wood to provide an increase in depth of not 
more than 25 percent.  The required form depth may be obtained by 
securely bolting or welding to the bottom of the form a tubular 
metal section of the proper thickness or by securely bolting wood 
planks to the bottom of the form.  The tubular metal section or 
wood planks shall completely cover the underside of the base of 
the form and shall extend beyond the edge of the base a sufficient 
distance to provide the necessary stability.  The base width of 
the one-piece form, or built-up form, shall be not less than 
eight-tenths of the vertical height of the form, except that forms 
200 mm  or less in vertical height shall have a base width not 
less than the vertical height of the form. Forms shall not be 
built-up by adding to the top.  The top surface of each form 
section shall not vary more than 1.5 mm in 4 m  from a true line.  
The face of the form shall not vary more than 5 mm in 4 m  from a 
true plane.  Forms with battered top surfaces or distorted faces 
or bases shall be removed from the project.  Where keyway forms 
are required, they shall be rigidly attached to the main form so 
no displacement can take place.  Metal keyway forms shall be 
tack-welded to steel forms.  Keyway forms shall be so aligned that 
there is no variation over 6 mm  either vertically or 
horizontally, when tested with a 4 m  template after forms are 
set, including tests across form joints.

b.  Steel forms shall be furnished in sections not less than 3 m in 
length, except that on curves having a radius of 45 m or less, the 
length of the sections shall be 1.5 m  unless the sections are 
flexible or curved to the proper radius.  Each 3 m  length of form 
shall be provided with at least three form braces and pin sockets 
so spaced that the form will be rigidly braced throughout its 
length.  Lock joints between form sections shall be free from play 
or movement.  Forms shall be free of warps, bends, or kinks.

c.  Wood forms for curves and fillets shall be made of well-seasoned, 
surfaced plank or plywood, straight, and free from warp or bend.  
Wood forms shall be adequate in strength and rigidly braced.

d.  The forms shall be set on firm material cut true to grade so that 
each form section when placed will be firmly in contact with the 
underlying layer for its entire length and base width.  Underlying 
material shall be thoroughly compacted and trimmed to grade before 
forms are set in place.  Setting forms on blocks or on built-up 
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spots of underlying material will be not permitted under any 
condition.  The form sections shall be staked into position and 
tightly locked together.  The length of pins and quantity provided 
in each section shall be sufficient to hold the form at the 
correct line and grade.  When tested with a straightedge, the top 
of the installed form shall conform to the requirements specified 
for the finished surface of the concrete, and the longitudinal 
axis of the upstanding leg shall not vary more than 6 mm  from the 
straightedge.  Conformity to the alignment and grade elevations 
shown on the drawings shall be checked and necessary corrections 
shall be made immediately prior to placing the concrete.  Forms 
shall be set well in advance of concrete placement.  The forms 
shall be cleaned and oiled each time before concrete is placed.  
No concrete shall be placed until setting of forms has been 
checked and approved by the CQC team.

3.5.5.2   Form Removal

Forms shall remain in place at least 12 hours after the concrete has been 
placed.  When conditions are such that the early strength gain of the 
concrete is delayed, the forms shall be left in place for a longer time, as 
directed.  Forms shall be removed by procedures that do not injure the 
concrete.  Bars or heavy metal tools shall not be used directly against the 
concrete in removing the forms.  Any concrete found to be defective after 
form removal shall be repaired promptly, using procedures specified 
hereinafter or as directed.

3.5.6   Slipform Paving

3.5.6.1   General

Paving equipment for slipform paving and the operation thereof shall 
conform to the requirement of paragraph EQUIPMENT, all requirements 
specified above in subparagraphs, General, Consolidation, Operation, and 
Required Results, and as specified herein.  The slipform paver shall shape 
the concrete to the specified and indicated cross section, meeting all 
tolerances, in one pass.  The slipform paver shall finish the surface and 
edges so that only a very minimum isolated amount of hand finishing is 
required.  If the paving operation does not meet the above requirements and 
the specified tolerances, the operation shall be immediately stopped, and 
the Contractor shall regroup and replace or modify any equipment as 
necessary, modify paving procedures or modify the concrete mix, in order to 
resolve the problem.  The slipform paver shall be automatically 
electronically controlled from a taut wire guideline for horizontal 
alignment and on both sides from a taut wire guideline for vertical 
alignment, except that electronic control from a ski operating on a 
previously constructed adjoining lane shall be used where applicable for 
either or both sides.  Automatic, electronic controls for vertical 
alignment shall always be used on both sides of the lane.  Control from a 
slope-adjustment control or control operating from the underlying material 
shall never be used.  If approved by the Contracting Officer after a 
preconstruction demonstration, automatic laser controls may be used in lieu 
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of or to supplement the taut wire guidelines.  Side forms on slipform 
pavers shall be properly adjusted so that the finished edge of the paving 
lane meets all specified tolerances.  Dowels in longitudinal construction 
joints shall be installed as specified below.  The installation of these 
dowels by dowel inserters attached to the paver or by any other means of 
inserting the dowels into the plastic concrete shall not be permitted.  

3.5.6.2   Guideline for Slipform Paving

Guidelines shall be accurately and securely installed well in advance of 
concrete placement.  Supports shall be provided at necessary intervals to 
eliminate all sag in the guideline when properly tightened.  The guideline 
shall be high strength wire set with sufficient tension to remove all sag 
between supports.  Supports shall be securely staked to the underlying 
material or other provisions made to ensure that the supports will not be 
displaced when the guideline is tightened or when the guideline or supports 
are accidentally touched by workmen or equipment during construction.  The 
appliances for attaching the guideline to the supports shall be capable of 
easy adjustment in both the horizontal and vertical directions.  When it is 
necessary to leave gaps in the guideline to permit equipment to use or 
cross underlying material, provisions shall be made for quickly and 
accurately replacing the guideline without any delay to the forward 
progress of the paver.  Supports on either side of the gap shall be secured 
in such a manner as to avoid disturbing the remainder of the guideline when 
the portion across the gap is positioned and tightened.  The guideline 
across the gap and adjacent to the gap for a distance of 60 m  shall be 
checked for horizontal and vertical alignment after the guideline across 
the gap is tightened.  Vertical and horizontal positioning of the guideline 
shall be such that the finished pavement shall conform to the alignment and 
grade elevations shown on the drawings within the specified tolerances for 
grade and smoothness.  The specified tolerances are intended to cover only 
the normal deviations in the finished pavement that may occur under good 
supervision and do not apply to setting of the guideline.  The guideline 
shall be set true to line and grade.

3.5.6.3   Laser Controls

If the Contractor proposes to use any type of automatic laser controls, a 
detailed description of the system shall be submitted and a trial field 
demonstration shall be performed in the presence of the Contracting Officer 
at least one week prior to start of paving.  Approval of the control system 
will be based on the results of the demonstration and on continuing 
satisfactory operation during paving.

3.5.7   Placing Reinforcing Steel

The type and amount of steel reinforcement shall be as shown on the 
drawings.  For pavement thickness of 300 mm  or more, the reinforcement 
steel shall be installed by the strike-off method wherein a layer of 
concrete is deposited on the underlying material, consolidated, and struck 
to the indicated elevation of the steel reinforcement.  The reinforcement 
shall be laid upon the prestruck surface, and the remaining concrete shall 
then be placed and finished in the required manner.  When placement of the 
second lift causes the steel to be displaced horizontally from its original 
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position, provisions shall be made for increasing the thickness of the 
first lift and depressing the reinforcement into the unhardened concrete to 
the required elevation.  The increase in thickness shall be only as 
necessary to permit correct horizontal alignment to be maintained.  Any 
portions of the bottom layer of concrete that have been placed more than 30 
minutes without being covered with the top layer shall be removed and 
replaced with newly mixed concrete without additional cost to the 
Government.  For pavements less than 300 mm  thick, the reinforcement shall 
be positioned on suitable chairs securely fastened to the subgrade prior to 
concrete placement.  Concrete shall be vibrated after the steel has been 
placed.  Regardless of placement procedure, the reinforcing steel shall be 
free from coatings which could impair bond between the steel and concrete, 
and laps in the reinforcement shall be as indicated.  In lieu of the above, 
automatic reinforcement depressing attachments may be used to position the 
reinforcement, either bar mats or welded wire fabric, provided the entire 
operation is approved by the Contracting Officer.  Regardless of the 
equipment or procedures used for installing reinforcement, the Contractor 
shall ensure that the entire depth of concrete is adequately consolidated.  

3.5.8   Placing Dowels

The method used in installing and holding dowels in position shall ensure 
that the error in alignment of any dowel from its required alignment after 
the pavement has been completed will not be greater than 1 mm per 100 mm   
Except as otherwise specified below, location of dowels shall be within a 
horizontal tolerance of plus or minus 15 mm.  The Contractor shall furnish 
an approved template for checking the alignment and position of the dowels. 
 The portion of each dowel intended to move within the concrete or 
expansion cap shall be epoxy coated.  The epoxied portion shall be wiped 
clean and coated with a thin, even film of lubricating oil before the 
concrete is placed.  Epoxy coated dowel bars shall be as specified in Part 
II.  Pipe used as dowels shall be filled with a stiff sand-asphalt mixture 
or portland-cement mortar.  Dowels in joints shall be omitted when the 
center of the dowel is located within a horizontal distance from an 
intersecting joint equal to or less than one-fourth of the slab thickness.  
Dowels shall be installed as specified in the following subparagraphs.

3.5.8.1   Contraction Joints

Dowels in longitudinal and transverse contraction joints within the paving 
lane shall be held securely in place, as indicated, by means of rigid metal 
frames or basket assemblies of an approved type.  The assemblies shall 
consist of a framework of metal bars or wires arranged to provide rigid 
support for the dowels throughout the paving operation, with a minimum of 
four continuous bars or wires extending along the joint line.  The dowels 
shall be welded to the assembly or held firmly by mechanical locking 
arrangements that will prevent them from rising, sliding out, or becoming 
distorted during paving operations.  The basket assemblies shall be held 
securely in the proper location by means of suitable pins or anchors.  At 
the Contractor's option, in lieu of the above, dowels in contraction joints 
shall be installed near the front of the paver by insertion into the 
plastic concrete using approved equipment and procedures.  Approval will be 
based on the results of a preconstruction demonstration which the 
Contractor shall conduct, showing that the dowels are installed within 
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specified tolerances.

3.5.8.2   Construction Joints-Fixed Form Paving

Installation of dowels shall be by the bonded-in-place method.  
Installation by removing and replacing in preformed holes will not be 
permitted.  Dowels shall be prepared and placed across joints where 
indicated, correctly aligned, and securely held in the proper horizontal 
and vertical position during placing and finishing operations, by means of 
devices fastened to the forms.  If split dowels are approved and used, the 
female portion of the split dowel shall be bonded in the initially placed 
pavement lane.  The female portion of the split dowel shall be securely 
fastened to the pavement form and shall maintain the proper position and 
alignment of the dowel during concrete placement so that no mortar or other 
foreign material will enter the socket or coupling.  Before the split 
dowels are assembled, the external and internal threads shall be cleaned 
thoroughly to remove all cement, cement mortar, grit, dirt, and other 
foreign matter.  In the final assembly, a minimum torque of 270 N-m  shall 
be applied.  The spacing of dowels in construction joints shall be as 
indicated, except that, where the planned spacing cannot be maintained 
because of form length or interference with form braces, closer spacing 
with additional dowels shall be used.

3.5.8.3   Dowels Installed in Hardened Concrete

Dowels installed in hardened concrete, such as in longitudinal construction 
joints for slipform paving, in joints between new and existing pavement, 
and similar locations, shall be installed by bonding the dowels into holes 
drilled into the hardened concrete.  The installation of dowels in 
longitudinal construction joints by dowel inserters attached to a slipform 
paver or by any other means of inserting the dowels into the plastic 
concrete shall not be permitted.  However, when paving two lanes together 
with a longitudinal contraction joint between, any dowels required may be 
installed in this joint with an approved inserter.  Holes approximately 3 mm
  greater in diameter than the dowels shall be drilled into the hardened 
concrete with rotary core drills to receive the dowels.  In lieu of rotary 
drills, the contractor may use percussion drills, provided that spalling at 
the collar of the hole does not occur.  Regardless of the type of drill 
used, the drill shall be held rigidly in exact alignment by means of a 
stable jig or framework, solidly supported; gang drills meeting this are 
acceptable.  Any damage to the concrete face during drilling shall be 
repaired as directed; continuing damage shall require modification of the 
equipment and operation.  Dowels shall be bonded in the drilled holes using 
epoxy resin.  Epoxy resin shall be injected at the back of the hole before 
installing the dowel and extruded to the collar during insertion of the 
dowel so as to completely fill the void around the dowel.  Application by 
buttering the dowel shall not be permitted.  The dowels shall be held in 
alignment at the collar of the hole, after insertion and before the grout 
hardens, by means of a suitable metal or plastic collar fitted around the 
dowel.  The vertical alignment of the dowels shall be checked by placing a 
straightedge on the surface of the pavement over the top of the dowel and 
measuring the vertical distance between the straightedge and the beginning 
and ending point of the exposed part of the dowel.  The horizontal 
alignment shall be checked with a framing square.  Dowels required to be 

SECTION 02753  Page 47



Ft Bliss  Air Deployment Facility Complex FBADC
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

installed in any joints between new and existing concrete shall be grouted 
in holes drilled in the existing concrete, all as specified above.  

3.5.8.4   Expansion Joints

Dowels in expansion joints shall be installed as shown using appropriate 
procedures specified above.

3.6   FINISHING

The finishing machine, or paver-finisher, shall meet all requirements 
specified in paragraph EQUIPMENT and herein.  Finishing operations shall be 
a continuing part of placing operations starting immediately behind the 
strike-off of the paver and the machines shall be designed and operated to 
strike off, screed, and consolidate the concrete.  Initial finishing shall 
be provided by the transverse screed or extrusion plate.  The sequence of 
operations shall be transverse finishing, longitudinal machine floating if 
used, straightedge finishing, texturing, and then edging of joints.  
Finishing shall be by the machine method.  The hand method shall be used 
only infrequently and only on isolated areas of odd slab widths or shapes 
and in the event of a breakdown of the mechanical finishing equipment.  
When approved, the hand finishing method may also be used for separate, 
isolated slabs during removal and replacement type repair operations. 
Supplemental hand finishing for machine finished pavement shall be kept to 
an absolute minimum.  Equipment to be used for supplemental hand finishing 
shall primarily be 3 to 4 m  cutting straightedges; only very sparing use 
of bull floats shall be allowed.  Any machine finishing operation which 
requires appreciable hand finishing, other than a moderate amount of 
straightedge finishing, shall be immediately stopped and proper adjustments 
made or the equipment replaced.  Every effort shall be made to prevent 
bringing excess paste to the surface and any operations which produce more 
than 2.5 mm  of paste (mortar, water, laitance, etc.) over the top layer of 
coarse aggregate shall be halted immediately and the equipment, mixture, or 
procedures modified as necessary.  Compensation shall be made for surging 
behind the screeds or extrusion plate and settlement during hardening and 
care shall be taken to ensure that paving and finishing machines are 
properly adjusted so that the finished surface of the concrete (not just 
the cutting edges of the screeds) will be at the required line and grade.  
Surface checks shall be made regularly and paving operations immediately 
halted and adjustments made whenever compensation is inadequate.  Screed 
and float adjustments of the machines shall be checked at the start of each 
day's paving operations and more often if required.  Machines that cause 
frequent delays due to mechanical failure shall be replaced.  When machines 
ride the edge of a previously constructed slab, the edge shall be kept 
clean and provision shall be made to protect the surface of the slab.  
Clary screeds, "bridge deck" finishers, or other rotating pipe or tube type 
equipment will not be permitted.  Finishing equipment and tools shall be 
maintained clean and in an approved condition.  At no time shall water be 
added to the surface of the slab with the finishing equipment or tools, or 
in any other way, except for fog (mist) sprays specified to prevent plastic 
shrinkage cracking.

3.6.1   Longitudinal Floating
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When the equipment contains a mechanical, longitudinal, oscillating float, 
the float shall be operated to smooth and finish the pavement immediately 
behind the transverse screed or extrusion plate.  The float shall be 
operated maintaining contact with the surface at all times.  Care shall be 
taken to prevent working paste to the surface in excess of the amount 
specified above.

3.6.2   Other Types of Finishing Equipment

Concrete finishing equipment of types other than those specified above may 
be used on a trial basis, when specifically approved, except that rotating 
pipe or tubes or bridge deck finishers will not be permitted.  Approval 
will be given after demonstration on a test section prior to start of 
construction, and provided the Contracting Officer determines that the 
pavement produced is better than that produced by the specified equipment.  
The use of equipment that fails to produce finished concrete of the 
required quality, using concrete proportions and slump as specified, shall 
be discontinued, and the concrete shall be finished with specified 
equipment and in the manner specified above.  Vibrating screeds or pans 
shall be used only for isolated slabs where hand finishing is permitted as 
specified, and only where specifically approved.  Slipform paving equipment 
shall not be operated on fixed forms unless approved in writing prior to 
use.

3.6.3   Machine Finishing With Fixed Forms

The machine shall be designed to ride the forms and shall be operated to 
screed and consolidate the concrete.  Machines that cause displacement of 
the forms shall be replaced.  The machine shall make only one pass over 
each area of pavement.  If the equipment and procedures do not produce a 
surface of uniform texture, true to grade, in one pass, the operation shall 
be immediately stopped and the equipment, mixture, and procedures adjusted 
as necessary.

3.6.4   Machine Finishing With Slipform Pavers

The slipform paver shall be operated so that only a very minimum of 
additional finishing work is required to produce pavement surfaces and 
edges meeting the specified tolerances.  Any equipment or procedure that 
fails to meet these specified requirements shall immediately be replaced or 
modified as necessary.  A self-propelled nonrotating pipe float may be used 
if the Contractor desires while the concrete is still plastic, to remove 
minor irregularities and score marks.  The pipe float shall be 150 to 250 mm
  in diameter and sufficiently long to span the full paving width when 
oriented at an angle of approximately 60 degrees with the center line.  
Only one pass of the pipe float shall be allowed.  If there is sufficient 
concrete slurry or fluid paste on the surface that it runs over the edge of 
the pavement, the paving operation shall be immediately stopped and the 
equipment, mixture, or operation modified to prevent formation of such 
slurry.  Any slurry which does run down the vertical edges shall be 
immediately removed by hand, using stiff brushes or scrapers.  No slurry, 
concrete or concrete mortar shall be used to build up along the edges of 
the pavement to compensate for excessive edge slump, either while the 
concrete is plastic or after it hardens.  Slabs having areas of edge slump 

SECTION 02753  Page 49



Ft Bliss  Air Deployment Facility Complex FBADC
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

in excess of the specified tolerances shall be removed and replaced in 
accordance with paragraph, REPAIR, REMOVAL, REPLACEMENT OF SLABS; repair 
operations on such areas will not be permitted.

3.6.5   Surface Correction and Testing

After all other finishing is completed but while the concrete is still 
plastic, minor irregularities and score marks in the pavement surface shall 
be eliminated by means of cutting straightedges.  Such straightedges shall 
be 4 m  in length and shall be operated from the sides of the pavement and 
from bridges.  A straightedge operated from the side of the pavement shall 
be equipped with a handle 1 m  longer than one-half the width of the 
pavement.  The surface shall then be tested for trueness with a 
straightedge held in successive positions parallel and at right angles to 
the center line of the pavement, and the whole area covered as necessary to 
detect variations.  The straightedge shall be advanced along the pavement 
in successive stages of not more than one-half the length of the 
straightedge.  Depressions shall be immediately filled with freshly mixed 
concrete, struck off, consolidated, and refinished.  Projections above the 
required elevation shall also be struck off and refinished.  The 
straightedge testing and finishing shall continue until the entire surface 
of the concrete is free from observable departure from the straightedge and 
conforms to the surface requirements specified in paragraph ACCEPTABILITY 
OF WORK AND PAYMENT ADJUSTMENTS.  Long-handled, flat bull floats shall be 
used very sparingly and only as necessary to correct minor, scattered 
surface defects.  If frequent use of bull floats is necessary, the paving 
operation shall be stopped and the equipment, mixture or procedures 
adjusted to eliminate the surface defects.  Finishing with hand floats and 
trowels shall be held to the absolute minimum necessary.  Extreme care 
shall be taken to prevent overfinishing joints and edges.  The surface 
finish of the pavement shall be produced essentially by the finishing 
machine and not by subsequent hand finishing operations.  All hand 
finishing operations shall be subject to approval and shall be modified 
when directed.  No water shall be added to the pavement surface during 
these operations.

3.6.6   Hand Finishing

Hand finishing operations shall be used only as specified above.

3.6.6.1   Equipment

In addition to approved mechanical internal vibrators for consolidating the 
concrete, a strike-off and tamping template and a longitudinal float shall 
be provided for hand finishing.  The template shall be at least 300 mm 
longer than the width of pavement being finished, of an approved design, 
and sufficiently rigid to retain its shape, and shall be constructed of 
metal or other suitable material shod with metal.  The longitudinal float 
shall be at least 3 m  long, of approved design, and rigid and 
substantially braced, and shall maintain a plane surface on the bottom.  
Grate tampers (jitterbugs) shall not be used.

3.6.6.2   Finishing and Floating
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As soon as placed and vibrated, the concrete shall be struck off and 
screeded to the crown and cross section and to such elevation above grade 
that when consolidated and finished, the surface of the pavement will be at 
the required elevation.  In addition to previously specified complete 
coverage with handheld immersion vibrators, the entire surface shall be 
tamped with the strike-off and tamping template, and the tamping operation 
continued until the required compaction and reduction of internal and 
surface voids are accomplished (grate tampers shall not be used).  
Immediately following the final tamping of the surface, the pavement shall 
be floated longitudinally from bridges resting on the side forms and 
spanning but not touching the concrete.  If necessary, additional concrete 
shall be placed and screeded, and the float operated until a satisfactory 
surface has been produced.  The floating operation shall be advanced not 
more than half the length of the float and then continued over the new and 
previously floated surfaces.  Long-handled, flat bull floats shall be used 
very sparingly and only as necessary to correct minor, scattered surface 
defects.  If frequent use of bull floats is necessary, the operation shall 
be stopped and adjusted to eliminate the surface defects.  Finishing with 
hand floats and trowels shall be held to the absolute minimum necessary.  
Extreme care shall be taken to prevent overfinishing joints and edges.  No 
water shall be added to the pavement during finishing operations.

3.6.7   Texturing

Before the surface sheen has disappeared and before the concrete hardens, 
the surface of the pavement shall be given a texture as described herein.  
After curing is complete, all textured surfaces shall be thoroughly power 
broomed to remove all debris.  

3.6.7.1   Burlap Drag Surface Finish

Surface texture shall be applied by dragging the surface of the pavement, 
in the direction of the concrete placement, with an approved fabric drag.  
The drag shall be operated with the fabric moist, and the fabric shall be 
cleaned or changed as required to keep clean.  The dragging shall be done 
so as to produce a uniform finished surface having a fine sandy texture 
without disfiguring marks.

3.6.7.2   Not used.

3.6.7.3   Not used.

3.6.7.4   Not used.

3.6.8   Edging

After texturing has been completed, the edge of the slabs along the forms, 
along the edges of slipformed lanes, and at the joints shall be carefully 
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finished with an edging tool to form a smooth rounded surface of 3 mm 
radius.  Tool marks shall be eliminated, and the edges shall be smooth and 
true to line.  No water shall be added to the surface during edging.  
Extreme care shall be taken to prevent overworking the concrete.

3.6.9   Not used.

3.7   CURING

3.7.1   Protection of Concrete

Concrete shall be continuously protected against loss of moisture and rapid 
temperature changes for at least 7 days from the completion of finishing 
operations.  Unhardened concrete shall be protected from rain and flowing 
water.  All equipment needed for adequate curing and protection of the 
concrete shall be on hand and ready for use before actual concrete 
placement begins.  Sufficient sheet material to protect unhardened concrete 
from rain shall be at the paver at all times.  Protection shall be provided 
as necessary to prevent cracking of the pavement due to temperature changes 
during the curing period.  If any selected method of curing does not afford 
the proper curing and protection against concrete cracking, the damaged 
pavement shall be removed and replaced, and another method of curing shall 
be employed as directed.  Curing shall be accomplished by membrane curing.

3.7.2   Membrane Curing

A uniform coating of white-pigmented, membrane-forming, curing compound 
shall be applied to the entire exposed surface of the concrete as soon as 
the free water has disappeared from the surface after finishing.  If 
evaporation is high and no moisture is present on the surface even though 
bleeding has not stopped, fog sprays shall be used to keep the surface 
moist until setting of the cement occurs and bleeding is complete.  Curing 
compound shall then be immediately applied.  Along the formed edge faces, 
it shall be applied immediately after the forms are removed.  Concrete 
shall not be allowed to dry before the application of the membrane.  If any 
drying has occurred, the surface of the concrete shall be moistened with a 
fine spray of water, and the curing compound applied as soon as the free 
water disappears.  The curing compound shall be applied to the finished 
surfaces by means of an approved automatic spraying machine.  The spraying 
machine shall be self-propelled and shall span the newly paved lane.  The 
machine shall have one or more spraying nozzles that can be controlled and 
operated to completely and uniformly cover the pavement surface with the 
required amount of curing compound.  The curing compound in the drum used 
for the spraying operation shall be thoroughly and continuously agitated 
mechanically throughout the full depth of the drum during the application.  
Air agitation may be used only to supplement mechanical agitation.  
Spraying pressure shall be sufficient to produce a fine spray as necessary 
to cover the surface thoroughly and completely with a uniform film.  Spray 
equipment shall be kept clean and properly maintained and the spray nozzle 
or nozzles shall have adequate wind shields.  The curing compound shall be 
applied with an overlapping coverage that will give a two-coat application 
at a coverage of  10 square meters per L, plus or minus 5.0 percent for 
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each coat.  A one-coat application may be applied provided a uniform 
application  and coverage of 
5 square meters per L., plus or minus 5.0 percent is obtained.   The 
application of curing compound by hand-operated, mechanical powered 
pressure sprayers will be permitted only on odd widths or shapes of slabs 
where indicated and on concrete surfaces exposed by the removal of forms.  
When the application is made by hand-operated sprayers, the second coat 
shall be applied in a direction approximately at right angles to the 
direction of the first coat.  The compound shall form a uniform, 
continuous, cohesive film that will not check, crack, or peel and that will 
be free from pinholes and other discontinuities.  If pinholes, abrasions, 
or other discontinuities exist, an additional coat shall be applied to the 
affected areas within 30 minutes.  Concrete surfaces that are subjected to 
heavy rainfall within 3 hours after the curing compound has been applied 
shall be resprayed by the method and at the coverage specified above.  
Areas where the curing compound is damaged by subsequent construction 
operations within the curing period shall be immediately resprayed.  The 
surfaces adjacent to joint sawcuts shall be cleaned and resprayed with 
curing compound immediately after cutting.  Approved standby facilities for 
curing concrete pavement shall be provided at an accessible location at the 
job site for use in the event of mechanical failure of the spraying 
equipment or other conditions that might prevent correct application of the 
membrane-curing compound at the proper time.  Concrete surfaces to which 
membrane-curing compounds have been applied shall be adequately protected 
during the entire curing period from pedestrian and vehicular traffic, 
except as required for joint-sawing operations and surface tests, and from 
any other possible damage to the continuity of the membrane.

3.7.3   Not used.

3.7.4   Not used.

3.8   JOINTS

3.8.1   General Requirements for Joints

Joints shall conform to the details indicated and shall be perpendicular to 
the finished grade of the pavement.  All joints shall be straight and 
continuous from edge to edge or end to end of the pavement with no abrupt 
offset and no gradual deviation greater than 12 mm. Before commencing 
construction, the Contractor shall submit for approval a control plan and 
equipment to be used for ensuring that all joints are straight from edge to 
edge of the pavement within the above tolerances.  Where any joint fails to 
meet these tolerances, the slabs adjacent to the joint shall be removed and 
replaced at no additional cost to the Government.  No change from the 
jointing pattern shown on the drawings shall be made without written 
approval of the Contracting Officer.  Sealing of joints shall be in 
accordance with Section 02760 FIELD MOLDED SEALANTS FOR SEALING JOINTS IN 
RIGID PAVEMENTS.
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3.8.2   Longitudinal Construction Joints

Longitudinal construction joints between paving lanes shall be located as 
indicated.  Dowels shall be installed in the longitudinal construction 
joints, or the edges shall be thickened as indicated.  Dowels shall be 
installed in conformance with paragraph, Placing Dowels .  After the end of 
the curing period, longitudinal construction joints shall be sawed to 
provide a groove at the top for sealant conforming to the details and 
dimensions indicated.

3.8.3   Transverse Construction Joints

Transverse construction joints shall be installed at the end of each day's 
placing operations and at any other points within a paving lane when 
concrete placement is interrupted for 30 minutes or longer.  When concrete 
placement cannot be continued, the transverse construction joint shall be 
installed at a planned transverse joint, if possible.  Transverse 
construction joints shall be constructed by utilizing headers and the very 
minimum amount of hand placement and finishing techniques.  Pavement shall 
be constructed with the paver as close to the header as possible, and the 
paver shall be run out completely past the header.  Transverse construction 
joints installed at a planned transverse joint shall be constructed as 
shown or, if not shown otherwise, shall be dowelled.  Those not at a 
planned transverse joint shall be constructed with tie bars and shall not 
be sawed or sealed.

3.8.4   Expansion Joints

Expansion joints shall be formed where indicated, and about any structures 
and features that project through or into the pavement, using joint filler 
of the type, thickness, and width indicated, and shall be installed to form 
a complete, uniform separation between the structure and the pavement.  The 
filler shall be attached to the original concrete placement with adhesive 
or other fasteners and shall extend the full slab depth.  Adjacent sections 
of filler shall be fitted tightly together, and the filler shall extend 
across the full width of the paving lane or other complete distance in 
order to prevent entrance of concrete into the expansion space.  Edges of 
the concrete at the joint face shall be finished with an edger with a 
radius of 3 mm.   The joint filler strips shall be installed 20 mm  below 
the pavement surface with a slightly tapered, dressed-and-oiled wood strip 
or other approved material temporarily secured to the top of the filler to 
form a recess to be filled with joint sealant.  The wood strip shall be 
removed soon after the concrete has set and the reservoir temporarily 
filled with an approved material to protect the reservoir until the joint 
sealer is installed.  Expansion joints shall be constructed with thickened 
edges for load transfer.

3.8.5   Not used.

3.8.6   Contraction Joints

Transverse and longitudinal contraction joints shall be of the 
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weakened-plane or dummy type and shall be constructed as indicated. 
Longitudinal contraction joints shall be constructed by sawing a groove in 
the hardened concrete with a power-driven saw in conformance with 
requirements for sawed joints, unless otherwise approved in writing.  
Transverse contraction joints shall be constructed in conformance with 
requirements for sawed joints.

3.8.6.1   Sawed Joints

Sawed contraction joints shall be constructed by sawing an initial groove 
in the concrete with a 3 mm  blade to the indicated depth.  During sawing 
of joints, and again 24 hours later, the CQC team shall inspect all exposed 
lane edges for development of cracks below the saw cut, and shall 
immediately report results to the Contracting Officer.  If the Contracting 
Officer determines that there are more uncracked joints than desired, the 
Contractor will be directed to saw succeeding joints 25 percent deeper than 
originally indicated at no additional cost to the Government.  After 
expiration of the curing period, the upper portion of the groove shall be 
widened by sawing to the width and depth indicated for the joint sealer.  
The time of initial sawing shall vary depending on existing and anticipated 
weather conditions and shall be such as to prevent uncontrolled cracking of 
the pavement.  Sawing of the joints shall commence as soon as the concrete 
has hardened sufficiently to permit cutting the concrete without chipping, 
spalling, or tearing.  The sawed faces of joints will be inspected for 
undercutting or washing of the concrete due to the early sawing, and sawing 
shall be delayed if undercutting is sufficiently deep to cause structural 
weakness or excessive roughness in the joint.  The sawing operation shall 
be carried on as required during both day and night regardless of weather 
conditions.  The joints shall be sawed at the required spacing 
consecutively in the sequence of the concrete placement.  A chalk line or 
other suitable guide shall be used to mark the alinement of the joint.  
Before sawing a joint, the concrete shall be examined closely for cracks, 
and the joint shall not be sawed if a crack has occurred near the planned 
joint location.  Sawing shall be discontinued when a crack develops ahead 
of the saw cut.  Workmen and inspectors shall wear clean, rubber-soled 
footwear, and the number of persons walking on the pavement shall be 
limited to those actually performing the sawing operation.  Immediately 
after the joint is sawed, the saw cut and adjacent concrete surface shall 
be thoroughly flushed with water until all waste from sawing is removed 
from the joint.  The surface shall be resprayed with curing compound as 
soon as free water disappears.  Necessary precautions shall be taken to 
insure that the concrete is properly cured at sawed joints, but that no 
curing compound enters the joints.  The top of the joint opening and the 
joint groove at exposed edges shall be tightly sealed with cord, backer 
rod, or other approved material before the concrete in the region of the 
joint is resprayed with curing compound.  The method used for sealing the 
joint groove shall prevent loss of moisture from the joint during the 
entire specified curing period and shall prevent infiltration of foreign 
material until removed immediately before sawing joint sealant reservoir.  
The sawing equipment shall be adequate in the number of units and the power 
to complete the sawing at the required rate.  An ample supply of saw blades 
shall be available on the job before concrete placement is started and at 
all times during sawing.  At least one standby sawing unit in good working 
order shall be available at the jobsite at all times during the sawing 
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operation.

3.8.6.2   Not used.

3.8.7   Thickened Edge Joints

Thickened edge joints shall be constructed as indicated on the drawings.  
Underlying material in the transition area shall be graded as shown and 
shall meet the requirements for smoothness and compaction specified for all 
other areas of the underlying material.

3.8.8   Not used.

3.8.9   Sealing Joints

Joints shall be sealed immediately following curing of the concrete or as 
soon thereafter as weather conditions permit.    Joints shall be sealed as 
specified in Section 02760FIELD MOLDED SEALANTS FOR SEALING JOINTS IN RIGID 
PAVEMENTS.

3.9   REPAIR, REMOVAL, REPLACEMENT OF SLABS

3.9.1   General Criteria

New pavement slabs that are broken or contain cracks shall be removed and 
replaced or repaired, as specified hereinafter at no cost to the 
Government.  Spalls along joints shall be repaired as specified.  Where 
removal of partial slabs is permitted, as specified, removal and 
replacement shall be full depth, shall be full width of the paving lane, 
and the limit of removal shall be normal to the paving lane and not less 
than 3 m  from each original transverse joint (i.e., removal portion shall 
be at least 3 m  longitudinally, and portion to remain in place shall be at 
least 3 m 10 feet longitudinally; thus, if original slab length is less 
than 6 m,  the entire slab shall be removed).  The Contracting Officer will 
determine whether cracks extend full depth of the pavement and may require 
cores to be drilled on the crack to determine depth of cracking.  Such 
cores shall be at least 150 mm  diameter, shall be drilled by the 
Contractor and shall be filled by the Contractor with a well consolidated 
concrete mixture bonded to the walls of the hole with epoxy resin, using 
approved procedures.  Drilling of cores and refilling holes shall be at no 
expense to the Government.  All epoxy resin used in this work shall conform 
to paragraph EPOXY RESIN, Type and Grade as specified.

3.9.2   Slabs with Cracks Thru Interior Areas

Interior area is defined as that area more than 600 mm from either adjacent 
original transverse joint.  Slabs with any cracks that extend into the 
interior area, regardless of direction, shall be treated by one of the 
following procedures.
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3.9.2.1   Cracks That Do Not Extend Full Depth of Slab

These cracks, and similar cracks within the areas 600 mm each side of 
transverse joints, shall be cleaned and then pressure injected with epoxy 
resin, Type IV, Grade 1, using procedures as approved.  The procedure shall 
not widen the crack during epoxy resin injection.  All epoxy resin 
injection shall take place in the presence of a representative of the 
Contracting Officer.

3.9.2.2   Cracks That Extend Full Depth of Slab

Where there is any full depth crack at any place within the interior area, 
the full slab shall be removed.  However, if the cracked area all lies 
within 3 m  of one original transverse joint, only a partial slab need be 
removed provided all criteria specified above for distance from each 
original transverse joint is met.

3.9.3   Cracks close to and Parallel to Transverse Joints

All cracks essentially parallel to original transverse joints, extending 
full depth of the slab, and lying wholly within 600 mm either side of the 
joint shall be treated as specified hereinafter.  Any crack extending more 
than 600 mm  from the transverse joint shall be treated as specified above 
for Slabs With Cracks Through Interior Areas.  Any cracks which do not 
extend full depth of the slab shall be treated as specified above in 
subparagraph, Cracks That Do Not Extend Full Depth Of Slab, and the 
original transverse joint constructed as originally designed.

3.9.3.1   Full Depth Cracks Present, Original Joint Not Opened

When the original transverse joint has not opened, the crack shall be 
routed and sealed, and the original transverse joint filled with epoxy 
resin.  The crack shall be routed with an easily guided, wheel mounted, 
vertical shaft, powered rotary router designed so the routing spindle will 
caster as it moves along the crack, or with a small diameter saw designed 
for this use.  The reservoir for joint sealant in the crack shall be formed 
by routing to a depth of 19 mm, plus or minus 1.5 mm,  and to a width of 16 
mm,  plus or minus 3 mm.   Any equipment or procedure which causes 
ravelling or spalling along the crack shall be modified or replaced to 
prevent such ravelling or spalling.  The joint sealant shall be a liquid 
sealant as specified for rigid pavement joints.  Installation of joint seal 
shall be as specified for sealing joints or as directed.  The uncracked 
transverse joint shall be filled with epoxy resin.  If the joint sealant 
reservoir has been sawed out, the reservoir and as much of the lower saw 
cut as possible shall be filled with epoxy resin, Type IV, Grade 2, 
thoroughly tooled into the void using approved procedures.  If only the 
original narrow saw cut has been made, it shall be cleaned and pressure 
injected with epoxy resin, Type IV, Grade 1, using approved procedures.  If 
filler material (joint insert) has been used to form a weakened plane in 
the transverse joint, it shall be completely sawed out and the saw cut 
pressure injected with epoxy resin, Type IV, Grade 1, using approved 
procedures.  Where a parallel crack goes part way across the paving lane 
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and then intersects and follows the original transverse joint which is 
cracked only for the remainder of the width, it shall be treated as 
follows:  The area with the separate crack shall be treated as specified 
above for a parallel crack, and the cracked original joint shall be 
prepared and sealed as originally designed.

3.9.3.2   Full Depth Cracks, Original Joint Also Cracked

At a transverse joint, if there is any place in the lane width where a 
parallel crack and a cracked portion of the original joint overlap, a 
section of the slab containing the crack shall be removed and replaced for 
the full lane width and at least 3 m  long.  If this partial slab removal 
places the limit of removal less than 3 m  from the next transverse joint, 
the entire slab shall be removed.  If the parallel crack crosses the 
transverse joint line, a similar area shall be removed and replaced in both 
slabs.

3.9.4   Removal and Replacement of Full Slabs

Where it is necessary to remove full slabs, unless there are keys or dowels 
present, all edges of the slab shall be cut full depth with a concrete saw. 
 All saw cuts shall be perpendicular to the slab surface.  If keys, dowels, 
or tie bars are present along any edges, these edges shall be sawed full 
depth 150 mm  from the edge if only keys are present, or just beyond the 
end of dowels or tie bars if they are present.  These joints shall then be 
carefully sawed on the joint line to within 25 mm of the depth of the dowel 
or key.  The main slab shall be further divided by sawing full depth, at 
appropriate locations, and each piece lifted out and removed.  Suitable 
equipment shall be used to provide a truly vertical lift, and approved safe 
lifting devices used for attachment to the slabs.  The narrow strips along 
keyed or doweled edges shall be carefully broken up and removed using 
light, hand-held jackhammers, 14 kg  or less, or other approved similar 
equipment.  Care shall be taken to prevent damage to the dowels, tie bars, 
or keys or to concrete to remain in place.  The joint face below keys or 
dowels shall be suitably trimmed so that there is no abrupt offset in any 
direction greater than 12 mm  and no gradual offset greater than 25 mm  
when tested in a horizontal direction with a straightedge.  No mechanical 
impact breakers, other than the above hand-held equipment shall be used for 
any removal of slabs.  If underbreak between 37 and 100 mm  deep occurs at 
any point along any edge, the area shall be repaired as directed before 
replacing the removed slab.  Procedures directed will be similar to those 
specified for surface spalls, modified as necessary.  If underbreak over 
100 mm  deep occurs, the entire slab containing the underbreak shall be 
removed and replaced.  Where there are no dowels, tie bars, or keys on an 
edge, or where they have been damaged, dowels of the size and spacing as 
specified for other joints in similar pavement shall be installed by epoxy 
grouting them into holes drilled into the existing concrete using 
procedures as specified in paragraph, Placing Dowels and Tie Bars.  
Original damaged dowels or tie bars shall be cut off flush with the joint 
face.  Protruding portions of dowels shall be painted and lightly oiled.  
All four edges of the new slab shall thus contain dowels or original keys 
or original tie bars.  Placement of concrete shall be as specified for 
original construction.  Prior to placement of new concrete, the underlying 
material shall be recompacted and shaped as specified in the appropriate 
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section of these specifications, and the surfaces of all four joint faces 
shall be cleaned of all loose material and contaminants and coated with a 
double application of membrane forming curing compound as bond breaker.  
Care shall be taken to prevent any curing compound from contacting dowels 
or tie bars.  The resulting joints around the new slab shall be prepared 
and sealed as specified for original construction.

3.9.5   Removal and Replacement of Partial Slabs

Where the above criteria permits removal of partial slabs, removal and 
replacement operations shall be as specified for full slabs, except that 
the joint between the removed area and the partial slab to remain in place 
shall consist of a full depth saw cut across the full lane width and 
perpendicular to the centerline of the paving lane.  Replacement operations 
shall be the same as specified above, except that, at the joint between the 
removed area and the partial slab to remain, deformed tie bars shall be 
epoxy resin grouted into holes drilled into the slab to remain in place.  
Size and spacing of the tie bars shall be as specified for dowels.  
Drilling of holes and installation of tie bars shall be as specified for 
dowels in paragraph, Placing Dowels and Tie Bars, except that no portion of 
the tie bars shall be painted or oiled.  No curing compound shall be used 
on this joint face and, immediately before placing new concrete, the joint 
surface of the partial slab remaining in place shall be coated with epoxy 
resin, Type V, Grade 2.

3.9.6   Repairing Spalls Along Joints

Where directed, spalls along joints of new slabs, along edges of adjacent 
existing concrete, and along parallel cracks shall be repaired by first 
making a vertical saw cut at least 25 mm  outside the spalled area and to a 
depth of at least 50 mm.   Saw cuts shall be straight lines forming 
rectangular areas.  The concrete between the saw cut and the joint, or 
crack, shall be chipped out to remove all unsound concrete and at least a 
depth of 12 mm  of visually sound concrete.  The cavity thus formed shall 
be thoroughly cleaned with high pressure water jets supplemented with 
compressed air to remove all loose material.  Immediately before filling 
the cavity, a prime coat shall be applied to the dry cleaned surface of all 
sides and bottom of the cavity, except any joint face.  The prime coat 
shall be applied in a thin coating and scrubbed into the surface with a 
stiff-bristle brush.  Prime coat for portland cement repairs shall be a 
neat cement grout.  The cavity shall be filled with low slump portland 
cement concrete.  Portland cement concretes and mortars shall be very low 
slump mixtures, 12 mm  slump or less, proportioned, mixed, placed, 
consolidated by tamping, and cured, all as directed.  Mechanical vibrators 
and hand tampers shall be used to consolidate the concrete or mortar.  Any 
repair material on the surrounding surfaces of the existing concrete shall 
be removed before it hardens.  Where the spalled area abuts a joint, an 
insert or other bond-breaking medium shall be used to prevent bond at the 
joint face.  A reservoir for the joint sealant shall be sawed to the 
dimensions required for other joints, or as required to be routed for 
cracks.  The reservoir shall be thoroughly cleaned and then sealed with the 
sealer specified for the joints.  If any spall penetrates half the depth of 
the slab or more, the entire slab, or 3 m  portion thereof, shall be 
removed and replaced as previously specified.  In lieu of sawing, spalls 
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not adjacent to joints, and popouts, both less than 150 mm  in maximum 
dimension, may be prepared by drilling a core 50 mm  in diameter greater 
than the size of the defect, centered over the defect, and 50 mm  deep or 
12 mm  into sound concrete, whichever is greater.  The core hole shall be 
repaired as specified above for other spalls.

3.10   EXISTING CONCRETE PAVEMENT REMOVAL AND REPAIR Amend #1

Existing concrete pavement shall be removed as indicated and as specified 
in Section 02220 DEMOLITION, modified and expanded as specified herein.  
Repairs shall be made as indicated and as specified herein.  All operations 
shall be carefully controlled to prevent damage to the concrete pavement 
and to the underlying material to remain in place.  All saw cuts shall be 
made perpendicular to the slab surface, and forming rectangular areas.

3.10.1   Removal of Existing Pavement Slab Amend #1

When existing concrete pavement is to be removed and adjacent concrete is 
to be left in place, the joint between the removal area and adjoining 
pavement to stay in place shall first be cut full depth with a standard 
diamond-type concrete saw.    Next, a full depth saw cut shall be made 
parallel to the joint at least 600 mm  from the joint and at least 150 mm  
from the end of any dowels.  This saw cut shall be made with a wheel saw as 
specified in paragraph SAWING EQUIPMENT. All pavement to be removed beyond 
this last saw cut shall be removed using equipment and procedures specified 
in Section 02220 DEMOLITION and as approved.  All pavement between this 
last saw cut and the joint line shall be removed by carefully pulling 
pieces and blocks away from the joint face with suitable equipment and then 
picking them up for removal.  In lieu of this method, this strip of 
concrete may be carefully broken up and removed using hand-held 
jackhammers, 14 kg  or less, or other approved light-duty equipment which 
will not cause stress to propagate across the joint saw cut and cause 
distress in the pavement which is to remain in place.  In lieu of the above 
specified removal method, the slab may be sawcut full depth to divide it 
into several pieces and each piece lifted out and removed.  Suitable 
equipment shall be used to provide a truly vertical lift, and safe lifting 
devices used for attachment to the slab.  Dowels of the size and spacing 
indicated shall be installed as shown on the drawings by epoxy resin 
bonding them in holes drilled in the joint face as specified in paragraph, 
Placing Dowels.

3.10.2   Edge Repair

The edge of existing concrete pavement against which new pavement abuts 
shall be protected from damage at all times.  Areas which are damaged 
during construction shall be repaired at no cost to the Government; repair 
of previously existing damage areas will be considered a subsidiary part of 
concrete pavement construction.

3.10.2.1   Spall Repair

Spalls along joints and along cracks shall be repaired where indicated and 
where directed.  Repair materials and procedures shall be as previously 
specified in subparagraph, Repairing Spalls Along Joints.
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3.10.2.2   Underbreak Repair

All underbreak shall be repaired.  First, all delaminated and loose 
material shall be carefully removed.  Next, the underlying material shall 
be recompacted, without addition of any new material.  Finally, the void 
shall be completely hand-filled with paving concrete mixture, thoroughly 
consolidated.  Care shall be taken to produce an even joint face from top 
to bottom.  Prior to placing concrete, the underlying material shall be 
thoroughly moistened.  After placement, the exposed surface shall be 
heavily coated with curing compound.  All this shall be done at least 24 
hours before placing the new paving concrete against the joint.

3.10.2.3   Underlying Material

The underlying material adjacent to the edge of and under the existing 
pavement which is to remain in place shall be protected from damage or 
disturbance during removal operations and until placement of new concrete, 
and shall be shaped as shown on the drawings or as directed.  Sufficient 
underling material shall be kept in place outside the joint line to 
completely prevent disturbance of material under the pavement which is to 
remain in place.  Any material under the portion of the concrete pavement 
to remain in place which is disturbed or loses its compaction shall be 
carefully removed and replaced with concrete as specified above under 
Underbreak Repair.  The underlying material outside the joint line shall be 
thoroughly compacted and shall be moist when new concrete is placed.

3.11   PAVEMENT PROTECTION

The Contractor shall protect the pavement against all damage prior to final 
acceptance of the work by the Government.  Aggregates rubble, or other 
similar construction materials shall not be piled on airfield pavements.  
Traffic shall be excluded from the new pavement by erecting and maintaining 
barricades and signs until the concrete is at least 14 days old, or for a 
longer period if so directed.  As a construction expedient in paving 
intermediate lanes between newly paved pilot lanes, operation of the 
hauling equipment will be permitted on the new pavement after the pavement 
has been cured for 7 days and the joints have been sealed or otherwise 
protected.  Also, the subgrade planer, concrete paving and finishing 
machines, and similar equipment may be permitted to ride upon the edges of 
previously constructed slabs when the concrete has attained a minimum 
flexural strength of 2.8 MPa  and approved means are furnished to prevent 
damage to the slab edge.  All new and existing pavement carrying 
construction traffic or equipment shall be continuously kept completely 
clean, and spillage of concrete or other materials shall be cleaned up 
immediately upon occurrence.  Special care shall be used where Contractor's 
traffic uses or crosses active airfield pavement.  In these areas, if 
necessary in order to accomplish this, full-time workmen with hand brooms 
shall be used at anytime there is traffic.  Other existing pavements used 
by the Contractor shall be power broomed at least daily when traffic 
operates.  For fill-in lanes, equipment shall be used that will not damage 
or spall the edges or joints of the previously constructed pavement.

3.12   TESTING AND INSPECTION FOR CONTRACTOR QUALITY CONTROL
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3.12.1   Testing and Inspection by Contractor Amend #1

The Contractor shall perform the inspection and tests described below, and 
based upon the results of these inspections and tests, shall take the 
action required and submit reports as required.  When, in the opinion of 
the Contracting Officer, the paving operation is out of control, concrete 
placement shall cease.  The laboratory performing the tests shall be 
on-site and shall conform with ASTM C 1077.  The individuals who sample and 
test concrete or the constituents of concrete as required in this 
specification shall have demonstrated a knowledge and ability to perform 
the necessary test procedures equivalent to the ACI minimum guidelines for 
certification of Concrete Field Testing Technicians, Grade I.  The 
individuals who perform the inspection of concrete shall have demonstrated 
a knowledge and ability equivalent to the ACI minimum guidelines for 
certification of Concrete Transportaion Construction Inspector.  The 
Government will inspect the laboratory, equipment, and test procedures 
prior to start of concreting operations and at least once per year 
thereafter for conformance with ASTM C 1077.  This testing shall be 
performed by the Contractor regardless of any other testing performed by 
the Government, either for pay adjustment purposes or for any other reason.

3.12.2   Testing and Inspection Requirements

3.12.2.1   Fine Aggregate

a.  Grading.  At least once during each shift when the concrete plant 
is operating, there shall be one sieve analysis and fineness 
modulus determination in accordance with ASTM C 136 and COE CRD-C 
104 for the fine aggregate or for each fine aggregate if it is 
batched in more than one size or classification.  The location at 
which samples are taken may be selected by the Contractor as the 
most advantageous for control.  However, the Contractor is 
responsible for delivering fine aggregate to the mixer within 
specification limits.

b.  Corrective Action for Fine Aggregate Grading.  When the amount 
passing on any sieve is outside the specification limits, the fine 
aggregate shall be immediately resampled and retested.  If there 
is another failure on any sieve, the fact shall be immediately 
reported to the Contracting Officer, paving shall be stopped, and 
immediate steps taken to correct the grading.

3.12.2.2   Coarse Aggregate

a.  Grading.  At least once during each shift in which the concrete 
plant is operating, there shall be a sieve analysis in accordance 
with ASTM C 136 for each size of coarse aggregate.  The location 
at which samples are taken may be selected by the Contractor as 
the most advantageous for production control.  However, the 
Contractor shall be responsible for delivering the aggregate to 
the mixer within specification limits.  A test record of samples 
of aggregate taken at the same locations shall show the results of 
the current test as well as the average results of the five most 
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recent tests including the current test.  The Contractor may adopt 
approved limits for control coarser than the specification limits 
for samples taken other than as delivered to the mixer to allow 
for degradation during handling.

b.  Corrective Action for Grading.  When the amount passing any sieve 
is outside the specification limits, the coarse aggregate shall be 
immediately resampled and retested.  If the second sample fails on 
any sieve, that fact shall be reported to the Contracting Officer, 
and steps taken to correct the grading.  Where two consecutive 
averages of 5 tests are outside specification limits, the 
operation shall be considered out of control and shall be reported 
to the Contracting Officer, paving shall be stopped, and immediate 
steps shall be taken to correct the grading.

3.12.2.3   Quality of Aggregates

Thirty days prior to the start of concrete placement, the Contractor shall 
perform all tests specified for aggregate quality, including deleterious 
materials.  In addition, after the start of paving, the Contractor shall 
perform similar tests for aggregate quality at least once every month, and 
when the source of aggregate or aggregate quality changes.  Testing 
interval may be increased to three months when the previous two tests 
indicate the aggregate meets all quality requirements.  Samples tested 
after the start of concrete placement shall be taken immediately prior to 
entering the concrete mixer.

3.12.2.4   Scales, Batching and Recording

a.  Weighing Accuracy.  The accuracy of the scales shall be checked by 
test weights prior to start of concrete operations and at least 
once every month for conformance with specified requirements.  
Such tests shall also be made as directed whenever there are 
variations in properties of the fresh concrete that could result 
from batching errors.

b.  Batching and Recording Accuracy.  Once a week the accuracy of each 
batching and recording device shall be checked during a weighing 
operation by noting and recording the required mass, recorded 
mass, and the actual mass batched.  The Contractor shall test and 
ensure that the devices for dispensing admixtures are operating 
properly and accurately.

c.  Corrective Action.  When either the weighing accuracy or batching 
accuracy does not comply with specification requirements, the 
plant shall not be operated until necessary adjustments or repairs 
have been made.  Discrepancies in recording accuracies shall be 
corrected immediately.

3.12.2.5   Batch-Plant Control

The measurement of all constituent materials including cementitious 
materials, each size of aggregate, water, and admixtures shall be 
continuously controlled.  The aggregate masses and amount of added water 
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shall be adjusted as necessary to compensate for free moisture in the 
aggregates.  The amount of air-entraining agent shall be adjusted to 
control air content within specified limits.  A report shall be prepared 
indicating type and source of cement used, type and source of pozzolan or 
slag used, amount and source of admixtures used, aggregate source, the 
required aggregate and water masses per cubic meter, amount of water as 
free moisture in each size of aggregate, and the batch aggregate and water 
masses per cubic meter  for each class of concrete batched during each 
day's plant operation.

3.12.2.6   Concrete Mixture

a.  Air Content Testing.  Air content tests shall be made when test 
specimens are fabricated.  In addition, at least two other tests 
for air content shall be made on randomly selected batches of each 
separate concrete mixture produced during each 8-hour period of 
paving.  Additional tests shall be made when excessive variation 
in workability is reported by the placing foreman or Government 
inspector.  Tests shall be made in accordance with ASTM C 231.  
Test results shall be plotted on control charts which are kept 
current and shall, at all times, be readily available to the 
Government and shall be submitted weekly.  Copies of the current 
control charts shall be kept in the field by testing crews and 
results plotted as tests are made.  When a single test result 
reaches either the upper or lower action limit, a second test 
shall immediately be made.  The results of the two tests shall be 
averaged and this average used as the air content of the batch to 
plot on both the air content and the control chart for range, and 
for determining need for any remedial action.  The result of each 
test, or average as noted in the previous sentence, shall be 
plotted on a separate control chart for each mixture on which an 
average line is set at the midpoint of the specified air content 
range from paragraph SPECIFIED CONCRETE STRENGTH AND OTHER 
PROPERTIES.  An upper warning limit and a lower warning limit line 
shall be set 1.0 percentage point above and below the average 
line, respectively.  An upper action limit and a lower action 
limit line shall be set 1.5 percentage points above and below the 
average line, respectively.  The range between each two 
consecutive tests shall be plotted on a secondary control chart 
for range where an upper warning limit is set at 2.0 percentage 
points and an upper action limit is set at 3.0 percentage points.  
Samples for air content shall be taken at the paving site.  The 
Contractor shall deliver the concrete to the paving site at the 
stipulated air content.  If the Contractor's materials or 
transportation methods cause air content loss between the mixer 
and the paving site, correlation samples shall be taken at the 
paving site as required by the Contracting Officer, and the air 
content at the mixer controlled as directed.

b.  Air Content Corrective Action.  Whenever points on the control 
chart for percent air reach either warning limit, an adjustment 
shall immediately be made in the amount of air-entraining 
admixture batched.  As soon as practical after each adjustment, 
another test shall be made to verify the result of the adjustment. 
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 Whenever a point on the secondary control chart for range reaches 
the warning limit, the admixture dispenser shall be recalibrated 
to insure that it is operating accurately and with good 
reproducibility.  Whenever a point on either control chart (single 
test or result of two tests made concurrently, as specified above) 
reaches an action limit line, the air content shall be considered 
out of control and the paving operation shall immediately be 
halted until the air content is under control.  Additional air 
content tests shall be made when paving is restarted.

c.  Slump Testing.  Slump tests shall be made when test specimens are 
fabricated.  In addition, at least four other slump tests shall be 
made on randomly selected batches in accordance with ASTM C 143 
for each separate concrete mixture produced during each 8-hour or 
less period of concrete production each day.  Also, additional 
tests shall be made when excessive variation in workability is 
reported by the placing foreman or Government inspector.  Test 
results shall be plotted on control charts which shall at all 
times be readily available to the Government and shall be 
submitted weekly.  Copies of the current control charts shall be 
kept in the field by testing crews and results plotted as tests 
are made.  When a single slump test reaches or goes beyond the 
upper action limit, a second test shall immediately be made.  The 
results of the two tests shall be averaged and this average used 
as the slump of the batch to plot on both the control chart for 
slump and the chart for range, and for determining need for any 
remedial action.  An upper warning limit shall be set at 12 mm  
below the maximum allowable slump on separate control charts for 
slump used for each type of mixture as specified in paragraph, 
SPECIFIED CONCRETE STRENGTH AND OTHER PROPERTIES, and an upper 
action limit line shall be set at the maximum allowable slump, as 
specified in the same paragraph for fixed form paving or as 
selected by the Contractor at the start of the project for 
slipform paving.  The range between each consecutive slump test 
for each type of mixture shall be plotted on a single control 
chart for range on which an upper action limit is set at 38 mm.   
Samples for slump shall be taken at the paving site.  The 
Contractor is responsible for delivering the concrete to the 
paving site at the stipulated slump.  If the Contractor's 
materials or transportation methods cause slump loss between the 
mixer and the paving site, correlation samples shall be taken at 
the paving site as required by the Contracting Officer, and the 
slump at the mixer controlled as directed.

d.  Slump Corrective Action.  Whenever points on the control charts 
for slump reach the upper warning limit, an approved adjustment 
shall immediately be made in the batch masses of water and fine 
aggregate.  The adjustments are to be made so that the total water 
content does not exceed that amount allowed by the maximum w/c 
specified, based on aggregates which are in a saturated surface 
dry condition.  When a slump result (average of two tests made 
concurrently, as specified above) exceeds the upper action limit, 
no further concrete shall be delivered to the paving site until 
proper adjustments have been made.  Immediately after each 
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adjustment, another test shall be made to verify the correctness 
of the adjustment.  Whenever two consecutive individual slump 
tests, made during a period when there was no adjustment of batch 
masses, produce a point on the control chart for range at or above 
the upper action limit, the paving operation shall immediately be 
halted, and the Contractor shall take approved steps to bring the 
slump under control.  Additional slump tests shall be made as 
directed.

e.  Temperature.  The temperature of the concrete shall be measured 
when flexural strength specimens are fabricated.  Measurement 
shall be in accordance with ASTM C 1064.  The temperature shall be 
reported along with the flexural strength data.

3.12.2.7   Concrete Strength Testing for CQC  Amend #1

Contractor Quality Control operations for concrete strength shall consist 
of the following steps:

a.  Take samples for strength tests at the paving site.  Fabricate and 
cure test beams in accordance with ASTM C 31/C 31M; test them in 
accordance with ASTM C 78.

b.  Fabricate and cure 2 test beams per sublot from the same batch or 
truckload and at the same time acceptance beams are fabricated and 
test them for flexuralstrength at 7-day age.  Beam breaks at 7-day 
age are for early monitoring and evaluation of the concrete mix 
proportions.

c.  Average all 8 14-day flexural tests per lot.

d.  Compare the 14-day flexural strength to the Average Flexural 
Strength Required for Mixtures from paragraph of same title.

e.  If the average 14-day strength for the lot is below the Average 
Flexural Strength Required for Mixtures by 138 kPa flexural 
strength or more, at any time, adjust the mixture to increase the 
strength, as approved.

f.  If the average 14-day strength is above the Average Flexural 
Strength Required for Mixtures by 138 kPa  flexural strength or 
more for 2 consecutive days, the Contractor will be permitted to 
adjust the mixture to decrease the strength, as approved.

g.  The Contractor's CQC testing agency shall maintain up-to-date 
control charts for strength, showing the 7-day CQC flexural  
strength, the 14-day flexural strength (from acceptance tests) and 
the 28-day equivalent flexural strength of each of these for each 
lot.

3.12.2.8   Inspection Before Placing

Underlying materials, construction joint faces, forms, reinforcing, dowels, 
and embedded items shall be inspected by the Contractor in sufficient time 
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prior to each paving operation in order to certify to the Contracting 
Officer that they are ready to receive concrete.  The results of each 
inspection shall be reported in writing.

3.12.2.9   Paving

a.  Paving Inspection.  The placing foreman shall supervise all 
placing and paving operations, shall determine that the correct 
quality of concrete is placed in each location as shown and that 
finishing is performed as specified; shall be responsible for 
measuring and recording concrete temperatures and ambient 
temperature hourly during placing operations, weather conditions, 
time of placement, volume of concrete placed, and method of paving 
and any problems encountered.

b.  Placing and Paving Corrective Action.  The paving foreman shall 
not permit batching and paving to begin until it has been verified 
that an adequate number of vibrators in working order and with 
competent operators are available.  Paving shall not be continued 
if piles of concrete exist or if the concrete is inadequately 
consolidated or if surface finish is not satisfactory.  If any 
batch of concrete fails to meet the temperature requirements, 
immediate steps shall be taken to improve temperature controls.

3.12.2.10   Vibrators

a.  Vibrator Testing and Use.  The frequency and amplitude of each 
vibrator shall be determined in accordance with COE CRD-C 521 
prior to initial use and at least once a month when paving is in 
progress. Additional tests shall be made as directed when a 
vibrator does not appear to be adequately consolidating the 
concrete.  The frequency shall be determined while the vibrator is 
operating in concrete with the tachometer being held against the 
upper end of the vibrator head while almost submerged and just 
before the vibrator is withdrawn from the concrete.  The amplitude 
shall be determined with the head vibrating in air.  Two 
measurements shall be taken, one near the tip and another near the 
upper end of the vibrator head, and these results averaged.  The 
make, model, type, and size of the vibrator and frequency and 
amplitude results shall be reported in writing.

b.  Vibrator Corrective Action.  Any vibrator not meeting the 
requirements of subparagraphs, Paver-Finisher and Consolidation, 
shall be immediately removed from service and repaired or replaced.

3.12.2.11   Not used.

b.   Not used.

a.  Membrane Curing Inspection.  No curing compound shall be applied 
until the Contractor has verified that the compound is properly 
mixed and ready for spraying.  At the end of each day's operation, 
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the quantity of compound used shall be determined by measurement 
of the container and the area of concrete surface covered; the 
Contractor shall then compute the rate of coverage in square 
meters per L  and shall also note whether or not coverage is 
uniform.  All this shall be reported daily.

b.  Membrane Curing Corrective Action.  When the coverage rate of the 
curing compound is less than that specified or when the coverage 
is not uniform, the entire surface shall be sprayed again.

e.  Not used.

f.  Not used.

3.12.2.12   Hot/Cold-Weather Protection

At least once each shift and once per day on non-work days, an inspection 
shall be made of all areas subject to hot/cold-weather protection.  Any 
deficiencies shall be noted, corrected, and reported.

3.12.2.13   Mixer Uniformity

a.  Stationary Mixers.  Prior to the start of concrete placing and 
once every 4 months when concrete is being placed, or once for 
every 38,000 cubic meters  of concrete placed, whichever results 
in the longest time interval, uniformity of concrete mixing shall 
be determined in accordance with COE CRD-C 55.  The original test 
shall be a Regular Test.  After the mixing operation has been 
tested and approved, subsequent tests shall be Abbreviated Tests.

b.  Not used.

c.  Mixer Uniformity Corrective Action.  When a mixer fails to meet 
mixer uniformity requirements, either the mixing time shall be 
increased, batching sequence changed, batch size reduced, or 
adjustments shall be made to the mixer until compliance is 
achieved.  After adjustments have been made, another uniformity 
test shall be made.

3.12.2.14   Reports

All results of tests or inspections conducted shall be reported informally 
as they are completed and in writing daily.  A weekly report shall be 
prepared for the updating of control charts covering the entire period from 
the start of the construction season through the current week.  During 
periods of hot/cold-weather protection, reports of pertinent temperatures 
shall be made daily.  These requirements do not relieve the Contractor of 
the obligation to report certain failures immediately as required in 
preceding paragraphs.  Such reports of failures and the action taken shall 
be confirmed in writing in the routine reports.  The Contracting Officer 
has the right to examine all contractor quality control records.

        -- End of Section --
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SECTION 02760

FIELD MOLDED SEALANTS FOR SEALING JOINTS IN RIGID PAVEMENTS
Amend #1

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in this text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 509 (1994) Elastomeric Cellular Preformed 
Gasket and Sealing Material

ASTM D 789 (1994) Determination of Relative 
Viscosity, Melting Point, and Moisture 
Content of Polyamide (PA)

ASTM D 3405 (1994) Joint Sealants, Hot-Applied, for 
Concrete and Asphalt Pavements

ASTM D 5893 (1996) Cold Applied, Single Component 
Chemically Curing Silicon Joint Sealant 
for Portland Cement Concrete Pavement

CORPS OF ENGINEERS (COE)

COE CRD-C 525 (1989) Corps of Engineers Test Method for 
Evaluation of Hot-Applied Joint Sealants 
for Bubbling Due to Heating

 Amend #1

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-06 Instructions

Manufacturer's Recommendations; GA.

Where installation procedures, or any part thereof, are required to be in 
accordance with the manufacturer's recommendations, printed copies of these 
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recommendations, 60 days prior to use on the project.  Installation of the 
material will not be allowed until the recommendations are received.   
Failure to furnish these recommendations can be cause for rejection of the 
material.

SD-07 Schedules

Construction Equipment List; FIO.

List of proposed equipment to be used in performance of construction work 
including descriptive data, 30 days prior to use on the project.

SD-14 Samples

Materials; GA.

Samples of the materials (sealant, primer if required, and backup 
material), in sufficient quantity for testing and approval 60 days prior to 
the beginning of work.  No material will be allowed to be used until it has 
been approved.

1.3   TEST REQUIREMENTS

The joint sealant and backup or separating material shall be tested for 
conformance with the referenced applicable material specification.  Testing 
of the materials shall be performed in an approved independent laboratory 
and certified copies of the test reports shall be submitted and approved 14 
days prior to the use of the materials at the job site.  Samples will be 
retained by the Government for possible future testing should the materials 
appear defective during or after application.  Conformance with the 
requirements of the laboratory tests specified will not constitute final 
acceptance of the materials.  Final acceptance will be based on the 
performance of the in-place materials.

1.4   EQUIPMENT

Machines, tools, and equipment used in the performance of the work required 
by this section shall be approved before the work is started and shall be 
maintained in satisfactory condition at all times.

1.4.1   Joint Cleaning Equipment

1.4.1.1   Tractor-Mounted Routing Tool

The routing tool used for removing old sealant from the joints shall be of 
such shape and dimensions and so mounted on the tractor that it will not 
damage the sides of the joints.  The tool shall be designed so that it can 
be adjusted to remove the old material to varying depths as required.  The 
use of V-shaped tools or rotary impact routing devices will not be 
permitted.  Hand-operated spindle routing devices may be used to clean and 
enlarge random cracks.

1.4.1.2   Concrete Saw
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A self-propelled power saw with water-cooled diamond or abrasive saw blades 
will be provided for cutting joints to the depths and widths specified or 
for refacing joints or cleaning sawed joints where sandblasting does not 
provide a clean joint.

1.4.1.3   Sandblasting Equipment

Sandblasting equipment shall include an air compressor, hose, and 
long-wearing venturi-type nozzle of proper size, shape and opening.  The 
maximum nozzle opening should not exceed 6.4 mm (1/4 inch).   The air 
compressor shall be portable and shall be capable of furnishing not less 
than 71 liters per second (150 cubic feet per minute)  and maintaining a 
line pressure of not less than 621 kPa (90 psi)  at the nozzle while in 
use.   Compressor capability under job conditions must be demonstrated 
before approval.  The compressor shall be equipped with traps that will 
maintain the compressed air free of oil and water.  The nozzle shall have 
an adjustable guide that will hold the nozzle aligned with the joint 
approximately 1 inch above the pavement surface.  The height, angle of 
inclination and the size of the nozzle shall be adjusted as necessary to 
secure satisfactory results.

1.4.1.4   Waterblasting Equipment

Waterblasting equipment shall include a trailer-mounted water tank, pumps, 
high-pressure hose, wand with safety release cutoff control, nozzle, and 
auxiliary water resupply equipment.  The water tank and auxiliary resupply 
equipment shall be of sufficient capacity to permit continuous operations. 
The nozzle shall have an adjustable guide that will hold the nozzle aligned 
with the joint approximately 1 inch above the pavement surface.  The 
height, angle of inclination and the size of the nozzle shall be adjustable 
as necessary to obtain satisfactory results.  A pressure gauge mounted at 
the pump shall show at all times the pressure in pounds per square inch at 
which the equipment is operating.

1.4.1.5   Hand Tools

Hand tools may be used, when approved, for removing defective sealant from 
a crack and repairing or cleaning the crack faces.

1.4.2   Sealing Equipment

1.4.2.1   Hot-Poured Sealing Equipment

The unit applicators used for heating and installing ASTM D 3405 joint 
sealant materials shall be mobile and shall be equipped with a 
double-boiler, agitator-type kettle with an oil medium in the outer space 
for heat transfer; a direct-connected pressure-type extruding device with a 
nozzle shaped for inserting in the joint to be filled; positive temperature 
devices for controlling the temperature of the transfer oil and sealant; 
and a recording type thermometer for indicating the temperature of the 
sealant.  The applicator unit shall be designed so that the sealant will 
circulate through the delivery hose and return to the inner kettle when not 
in use.
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Amend #1
1.5   TRIAL JOINT SEALANT INSTALLATION

Prior to the cleaning and sealing of the joints for the entire project, a 
test section of at least 60 m  long shall be prepared using the specified 
materials and approved equipment, so as to demonstrate the proposed joint 
preparation and sealing of all types of joints in the project.  Following 
the completion of the test section and before any other joint is sealed, 
the test section shall be inspected to determine that the materials and 
installation meet the requirements specified.  If it is determined that the 
materials or installation do not meet the requirements, the materials shall 
be removed, and the joints shall be recleaned and resealed at no cost to 
the Government.  When the test section meets the requirements, it may be 
incorporated into the permanent work and paid for at the contract unit 
price per linear foot for sealing items scheduled.   All other joints shall 
be prepared and sealed in the manner approved for sealing the test section.

1.6   DELIVERY AND STORAGE

Materials delivered to the job site shall be inspected for defects, 
unloaded, and stored with a minimum of handling to avoid damage.  Storage 
facilities shall be provided by the Contractor at the job site for 
maintaining materials at the temperatures and conditions recommended by the 
manufacturer.

1.7   ENVIRONMENTAL CONDITIONS

The ambient air temperature and the pavement temperature within the joint 
wall shall be a minimum of 10 degrees C  and rising at the time of 
application of the materials.  Sealant shall not be applied if moisture is 
observed in the joint.

PART 2   PRODUCTS

2.1   SEALANTS Amend #1

Materials for sealing cracks in the various paved areas indicated on the 
drawings shall be as follows:

                   Area                     Sealing Material
               _________              
_________________________________________

                All Areas       ASTM D 3405 and COE CRD-C 525  
                                                                    
                                              
                                                           
                                                    

2.2   PRIMERS

Primers, when their use is recommended by the manufacturer of the sealant, 
shall be as recommended by the manufacturer of the sealant.
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2.3   BACKUP MATERIALS

The backup material shall be a compressible, nonshrinking, nonstaining, 
nonabsorbing material and shall be nonreactive with the joint sealant.  The 
material shall have a melting point at least 3 degrees C  greater than the 
pouring temperature of the sealant being used when tested in accordance 
with ASTM D 789.  The material shall have a water absorption of not more 
than 5 percent of the sample weight when tested in accordance with ASTM C 
509.  The backup material shall be 25 plus or minus 5 percent larger in 
diameter than the nominal width of the crack.

2.4   BOND BREAKING TAPES

The bond breaking tape or separating material shall be a flexible, 
nonshrinkable, nonabsorbing, nonstaining, and nonreacting adhesive-backed 
tape.  The material shall have a melting point at least 3 degrees C  
greater than the pouring temperature of the sealant being used when tested 
in accordance with ASTM D 789.  The bond breaker tape shall be 
approximately 3 mm  wider than the nominal width of the joint and shall not 
bond to the joint sealant.

PART 3   EXECUTION

3.1   PREPARATION OF JOINTS

Immediately before the installation of the sealant, the joints shall be 
thoroughly cleaned to remove all laitance, curing compound, filler, 
protrusions of hardened concrete, and old sealant from the sides and upper 
edges of the joint space to be sealed.

3.1.1   Sawing

3.1.1.1   Facing of Joints

Facing of joints shall be accomplished using a concrete saw as specified in 
paragraph EQUIPMENT . Amend #1  The blade shall be stiffened with a 
sufficient number of suitable dummy (used) blades or washers.  Immediately 
following the sawing operation, the joint opening shall be thoroughly 
cleaned using a water jet to remove all saw cuttings and debris.

3.1.1.2   Refacing of Random Cracks

Sawing of the cracks shall be accomplished using a power-driven concrete 
saw as specified in paragraph EQUIPMENT.  The saw blade shall be 152 mm (6 
inch)  or less in diameter to enable the saw to follow the trace of the 
crack.  The blade shall be stiffened as necessary with suitable dummy (or 
used) blades or washers.  Immediately following the sawing operation, the 
crack opening shall be thoroughly cleaned using a water jet to remove all 
saw cuttings and debris.

3.1.2   Sandblasting

The newly exposed concrete joint faces and the pavement surfaces extending 
a minimum of 13 mm  from the joint edges shall be sandblasted clean.  A 
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multiple-pass technique shall be used until the surfaces are free of dust, 
dirt, curing compound, filler, old sealant residue, or any foreign debris 
that might prevent the bonding of the sealant to the concrete.  After final 
cleaning and immediately prior to sealing, the joints shall be blown out 
with compressed air and left completely free of debris and water.

3.1.3   Back-Up Material

When the joint opening is of a greater depth than indicated for the sealant 
depth, the lower portion of the joint opening shall be plugged or sealed 
off using a back-up material to prevent the entrance of the sealant below 
the specified depth.  Care shall be taken to ensure that the backup 
material is placed at the specified depth and is not stretched or twisted 
during installation.

3.1.4   Bond Breaking Tape

Where inserts or filler materials contain bitumen, or the depth of the 
joint opening does not allow for the use of a backup material, a bond 
breaker separating tape will be inserted to prevent incompatibility with 
the filler materials and three-sided adhesion of the sealant.  The tape 
shall be securely bonded to the bottom of the joint opening so it will not 
float up into the new sealant.

3.1.5   Rate of Progress of Joint Preparation

The stages of joint preparation which include sandblasting, air pressure 
cleaning and placing of the back-up material shall be limited to only that 
lineal footage that can be sealed during the same day.

3.2   PREPARATION OF SEALANT

3.2.1   Hot-Poured Sealants

Sealants conforming to ASTM D 3405 shall not be heated in excess of the 
safe heating temperature recommended by the manufacturer as shown on the 
sealant containers.  Sealant that has been overheated or subjected to 
application temperatures for over 4 hours or that has remained in the 
applicator at the end of the day's operation shall be withdrawn and wasted.

Amend #13.3   INSTALLATION OF SEALANT

3.3.1   Time of Application

Joints shall be sealed immediately following final cleaning of the joint 
walls and following the placement of the separating or backup material. 
Open joints that cannot be sealed under the conditions specified, or when 
rain interrupts sealing operations shall be recleaned and allowed to dry 
prior to installing the sealant.

3.3.2   Sealing Joints

Immediately preceding, but not more than 15 m  ahead of the joint sealing 
operations, a final cleaning with compressed air shall be performed.  The 
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joints shall be filled from the bottom up to 6 mm  plus or minus 1.5 mm  
below the pavement surface.  Excess or spilled sealant shall be removed 
from the pavement by approved methods and shall be discarded.  The sealant 
shall be installed in such a manner as to prevent the formation of voids 
and entrapped air.  In no case shall gravity methods or pouring pots be 
used to install the sealant material.  Traffic shall not be permitted over 
newly sealed pavement until authorized by the Contracting Officer.  When a 
primer is recommended by the manufacturer, it shall be applied evenly to 
the joint faces in accordance with the manufacturer's instructions.  Joints 
shall be checked frequently to ensure that the newly installed sealant is 
cured to a tack-free condition within the time specified.

3.4   INSPECTION

3.4.1   Joint Cleaning

Joints shall be inspected during the cleaning process to correct improper 
equipment and cleaning techniques that damage the concrete pavement in any 
manner.  Cleaned joints shall be approved prior to installation of the 
separating or back-up material and joint sealant.

3.4.2   Joint Sealant Application Equipment

The application equipment shall be inspected to ensure conformance to 
temperature requirements, proper proportioning and mixing (if two-component 
sealant) and proper installation.  Evidences of bubbling, improper 
installation, failure to cure or set shall be cause to suspend operations 
until causes of the deficiencies are determined and corrected.

3.4.3   Joint Sealant

The joint sealant shall be inspected for proper rate of cure and set, 
bonding to the joint walls, cohesive separation within the sealant, 
reversion to liquid, entrapped air and voids.  Sealants exhibiting any of 
these deficiencies at any time prior to the final acceptance of the project 
shall be removed from the joint, wasted, and replaced as specified herein 
at no additional cost to the Government.

3.5   CLEAN-UP

Upon completion of the project, all unused materials shall be removed from 
the site and the pavement shall be left in a clean condition.

        -- End of Section --
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SECTION 02763

PAVEMENT MARKINGS

Amend #1

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO M 247 (1981) Glass Beads Used in Traffic Paint

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 792 (1991) Density and Specific Gravity 
(Relative Density) of Plastics by 
Displacement

ASTM D 4505 (1996) Preformed Plastic Pavement Marking 
Tape for Extended Service Life 

ASTM E 28 (1997) Softening Point of Resins by Ring 
and Ball Apparatus

FEDERAL SPECIFICATIONS (FS)

FS TT-B-1325 (Rev C; Notice 1) Beads (Glass Spheres) 
Retro-Reflective (Metric)

FS TT-P-1952 (Rev D) Paint, Traffic and Airfield 
Marking, Waterborne (Metric)

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Equipment Lists; GA.
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Lists of proposed equipment, including descriptive data, and notifications 
of proposed Contractor actions as specified in this section.  List of 
removal equipment shall include descriptive data indicating area of 
coverage per pass, pressure adjustment range, tank and flow capacities, and 
safety precautions required for the equipment operation.

SD-06 Instructions

Mixing, Thinning and Application; FIO.

Manufacturer's current printed product description and Material Safety Data 
Sheets (MSDS) for each type paint/color proposed for use.

SD-08 Statements

Qualifications; FIO.

Document certifying that personnel are qualified for equipment operation 
and handling of chemicals.

SD-09 Reports

Material Tests; FIO.

Certified copies of the test reports, prior to the use of the materials at 
the jobsite.  Testing shall be performed in an approved independent 
laboratory.

SD-13 Certificates

Volatile Organic Compound (VOC) Content; FIO.

Certificate stating that the proposed pavement marking paint meets the VOC 
regulations of the local Air Pollution Control District having jurisdiction 
over the geographical area in which the project is located.

1.3   DELIVERY AND STORAGE

All materials shall be delivered and stored in sealed containers that 
plainly show the designated name, formula or specification number, batch 
number, color, date of manufacture, manufacturer's name, and directions, 
all of which shall be plainly legible at time of use.

1.4   EQUIPMENT

All machines, tools and equipment used in the performance of the work shall 
be approved and maintained in satisfactory operating condition.  Equipment 
operating on roads and runways shall display low speed traffic markings and 
traffic warning lights.

1.4.1   Paint Application Equipment

The equipment to apply paint to pavements shall be a self-propelled or 
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mobile-drawn pneumatic spraying machine with suitable arrangements of 
atomizing nozzles and controls to obtain the specified results.  The 
machine shall have a speed during application not less than 8 kilometers 
per hour (5 mph), and shall be capable of applying the stripe widths 
indicated, at the paint coverage rate specified in paragraph APPLICATION, 
and of even uniform thickness with clear-cut edges.  Equipment used for 
marking streets and highways shall be capable of placing the prescribed 
number of lines at a single pass as solid lines, intermittent lines or a 
combination of solid and intermittent lines using a maximum of two 
different colors of paint as specified. The equipment used to apply the 
paint binder toAmend #1 pavements shall be a self-propelled or mobile-drawn 
pneumatic spraying machine with an arrangement of atomizing nozzles capable 
of applying a line width at any one time in multiples of 150 mm (6 inches), 
from 150 mm (6 inches) to 900 mm (36 inches).  The paint applicator shall 
have paint reservoirs or tanks of sufficient capacity and suitable gauges 
to apply paint in accordance with requirements specified.  Tanks shall be 
equipped with suitable air-driven mechanical agitators.  The spray 
mechanism shall be equipped with quick-action valves conveniently located, 
and shall include necessary pressure regulators and gauges in full view and 
reach of the operator.  Paint strainers shall be installed in paint supply 
lines to ensure freedom from residue and foreign matter that may cause 
malfunction of the spray guns.  The paint applicator shall be readily 
adaptable for attachment of an air-actuated dispenser for the reflective 
media approved for use.  Pneumatic spray guns shall be provided for hand 
application of paint in areas where the mobile paint applicator cannot be 
used.

1.4.2   Thermoplastic Application Equipment

1.4.2.1   Thermoplastic Material

Thermoplastic material shall be applied to the primed pavement surface by 
spray techniques or by the extrusion method, wherein one side of the 
shaping die is the pavement and the other three sides are contained by, or 
are part of, suitable equipment for heating and controlling the flow of 
material.  By either method, the markings shall be applied with equipment 
that is capable of providing continuous uniformity in the dimensions of the 
stripe.

1.4.2.2   Application Equipment

     a.  Application equipment shall provide continuous mixing and 
agitation of the material.  Conveying parts of the equipment between the 
main material reservoir and the extrusion shoe or spray gun shall prevent 
accumulation and clogging.  All parts of the equipment which come into 
contact with the material shall be easily accessible and exposable for 
cleaning and maintenance.  All mixing and conveying parts up to and 
including the extrusion shoes and spray guns shall maintain the material at 
the required temperature with heat-transfer oil or 
electrical-element-controlled heat.

     b.  The application equipment shall be constructed to ensure 
continuous uniformity in the dimensions of the stripe.  The applicator 
shall provide a means for cleanly cutting off stripe ends squarely and 
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shall provide a method of applying "skiplines".  The equipment shall be 
capable of applying varying widths of traffic markings.

     c.  The applicator shall be equipped with a drop-on type bead 
dispenser capable of uniformly dispensing reflective glass spheres at 
controlled rates of flow.  The bead dispenser shall be automatically 
operated and shall begin flow prior to the flow of composition to assure 
that the strip is fully reflectorized.

1.4.2.3   Mobile and Maneuverable

Application equipment shall be mobile and maneuverable to the extent that 
straight lines can be followed and normal curves can be made in a true arc. 
 The equipment used for the placement of thermoplastic pavement markings 
shall be of two general types:  mobile applicator and portable applicator.

     a.  Mobile Application Equipment:  The mobile applicator shall be 
defined as a truck-mounted, self-contained pavement marking machine that is 
capable of hot applying thermoplastic by either the extrusion or spray 
method.  The unit shall be equipped to apply the thermoplastic marking 
material at temperatures exceeding 190 degrees C (375 degrees F), at widths 
varying from 75 to 300 mm (3 to 12 inches) and in thicknesses varying from 
1.0 to 5.0 mm (0.020 to 0.190 inch) and shall have an automatic drop-on 
bead system.  The mobile unit shall be capable of operating continuously 
and of installing a minimum of 6 kilometers (20,000 lineal feet) of 
longitudinal markings in an 8-hour day.

         (1)  The mobile unit shall be equipped with a melting kettle which 
holds a minimum of 2.7 metric tons (6000 pounds) of molten thermoplastic 
material.  The kettle shall be capable of heating the thermoplastic 
composition to temperatures of 195 to 220 degrees C (375 to 425 degrees F).
  A thermostatically controlled heat transfer liquid shall be used.  
Heating of the composition by direct flame will not be allowed.  Oil and 
material temperature gauges shall be visible at both ends of the kettle.  
The mobile unit shall be equipped with a spray gun system.  The spray 
system shall consist of a minimum of four spray guns, located two on each 
side of the truck, and shall be capable of marking simultaneous edgeline 
and centerline stripes.  The spray system shall be surrounded (jacketed) 
with heating oil to maintain the molten thermoplastic at a temperature of 
195 to 220 degrees C (375 to 425 degrees F); and shall be capable of 
spraying a stripe of 75 to 300 mm (3 to 12 inches) in width, and in 
thicknesses varying from 1.5 mm (0.055 inch) to 2.5 mm (0.095 inch), and of 
generally uniform cross section.

         (2)  The mobile unit shall be equipped with an electronic 
programmable line pattern control system.  The control system shall be 
capable of applying skip or solid lines in any sequence, through any and 
all of the extrusion shoes, or the spray guns, and in programmable cycle 
lengths.  In addition, the mobile unit shall be equipped with an automatic 
counting mechanism capable of recording the number of lineal meters (feet) 
of thermoplastic markings applied to the pavement surface with an accuracy 
of 0.5 percent.

     b.  Portable Application Equipment:  The portable applicator shall be 
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defined as hand-operated equipment, specifically designed for placing 
special markings such as crosswalks, stopbars, legends, arrows, and short 
lengths of lane, edge and centerlines.  The portable applicator shall be 
capable of applying thermoplastic pavement markings by the extrusion 
method.  The portable applicator shall be loaded with hot thermoplastic 
composition from the melting kettles on the mobile applicator.  The 
portable applicator shall be equipped with all the necessary components, 
including a materials storage reservoir, bead dispenser, extrusion shoe, 
and heating accessories, so as to be capable of holding the molten 
thermoplastic at a temperature of 195 to 220 degrees C (375 to 425 degrees 
F), of extruding a line of 75 to 300 mm (3 to 12 inches) in width, and in 
thicknesses of not less than 3.0 mm (0.125 inch) nor more than 5.0 mm 
(0.190 inch) and of generally uniform cross section.

1.4.3   Reflective Media Dispenser

The dispenser for applying the reflective media shall be attached to the 
paint dispenser and shall operate automatically and simultaneously with the 
applicator through the same control mechanism.  The dispenser shall be 
capable of adjustment and designed to provide uniform flow of reflective 
media over the full length and width of the stripe at the rate of coverage 
specified in paragraph APPLICATION, at all operating speeds of the 
applicator to which it is attached.

1.4.4   Preformed Tape Application Equipment

Mechanical application equipment shall be used for the placement of 
preformed marking tape.  Mechanical application equipment shall be defined 
as a mobile pavement marking machine specifically designed for use in 
applying precoated, pressure-sensitive pavement marking tape of varying 
widths, up to 300 mm (12 inches).  The applicator shall be equipped with 
rollers, or other suitable compactive device, to provide initial adhesion 
of the preformed, pressure-sensitive marking tape with the pavement 
surface.  Additional hand-operated rollers shall be used as required to 
properly seat the thermoplastic tape.

1.4.5   Surface Preparation Equipment

1.4.5.1   Sandblasting Equipment

Sandblasting equipment shall include an air compressor, hoses, and nozzles 
of proper size and capacity as required for cleaning surfaces to be 
painted.  The compressor shall be capable of furnishing not less than 70.8 
liters per sec (150 cfm) of air at a pressure of not less than 620 kPa (90 
psi) at each nozzle used, and shall be equipped with traps that will 
maintain the compressed air free of oil and water.

1.4.5.2   Waterblast Equipment

The water pressure shall be specified at 17.9 MPa (2600 psi) at 60 degrees 
C (140 degrees F in order to adequately clean the surfaces to be marked.

1.4.6   Marking Removal Equipment
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Equipment shall be mounted on rubber tires and shall be capable of removing 
markings from the pavement without damaging the pavement surface or joint 
sealant.  Waterblasting equipment shall be capable of producing an 
adjustable, pressurized stream of water.  Sandblasting equipment shall 
include an air compressor, hoses, and nozzles.  The compressor shall be 
equipped with traps to maintain the air free of oil and water.

1.4.6.1   Shotblasting Equipment

Shotblasting equipment shall be capable of producing an adjustable depth of 
removal of marking and pavement.  Each unit shall be self-cleaning and 
self-contained, shall be able to confine dust and debris from the 
operation, and shall be capable of recycling the abrasive for reuse.

1.4.6.2   Chemical Equipment

Chemical equipment shall be capable of application and removal of chemicals 
from the pavement surface, and shall leave only non-toxic biodegradeable 
residue.

1.4.7   Traffic Controls

Suitable warning signs shall be placed near the beginning of the worksite 
and well ahead of the worksite for alerting approaching traffic from both 
directions.  Small markers shall be placed along newly painted lines or 
freshly placed raised markers to control traffic and prevent damage to 
newly painted surfaces or displacement of raised pavement markers.  
Painting equipment shall be marked with large warning signs indicating 
slow-moving painting equipment in operation.

1.5   HAND-OPERATED, PUSH-TYPE MACHINES

All machines, tools, and equipment used in performance of the work shall be 
approved and maintained in satisfactory operating condition.  Hand-operated 
push-type machines of a type commonly used for application of paint to 
pavement surfaces will be acceptable for marking small streets and parking 
areas.  Applicator machine shall be equipped with the necessary paint tanks 
and spraying nozzles, and shall be capable of applying paint uniformly at 
coverage specified.  Sandblasting equipment shall be provided as required 
for cleaning surfaces to be painted.  Hand-operated spray guns shall be 
provided for use in areas where push-type machines cannot be used.

1.6   MAINTENANCE OF TRAFFIC

1.6.1   Airfield

The performance of work in the controlled zones of airfields shall be 
coordinated with the Contracting Officer and with the Flight Operations 
Officer.  Verbal communications shall be maintained with the control tower 
before and during work in the controlled zones of the airfield.  The 
control tower shall be advised when the work is completed.  A radio for 
this purpose shall be provided by the Contractor and approved by the 
Contracting Officer.
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1.6.2   Roads, Streets, and Parking Areas

When traffic must be rerouted or controlled to accomplish the work, the 
necessary warning signs, flagpersons, and related equipment for the safe 
passage of vehicles shall be provided.

1.7   WEATHER LIMITATIONS FOR REMOVAL

Pavement surface shall be free of snow, ice, or slush.  Surface temperature 
shall be at least 5 degrees C  and rising at the beginning of operations, 
except those involving shot or sand blasting.  Operation shall cease during 
thunderstorms.  Operation shall cease during rainfall, except for 
waterblasting and removal of previously applied chemicals.  Waterblasting 
shall cease where surface water accumulation alters the effectiveness of 
material removal.

PART 2   PRODUCTS

2.1   PAINT  Amend #1

Paints for the hardstand, roads, and streets shall conform to FS TT-P-1952, 
color as indicated .  Pavement marking paints shall comply with applicable 
state and local laws enacted to ensure compliance with Federal Clean Air 
Standards.  Paint materials shall conform to the restrictions of the local 
Air Pollution Control District.

2.2   THERMOPLASTIC COMPOUNDS

The thermoplastic reflectorized pavement marking compound shall be extruded 
or sprayed in a molten state onto a primed pavement surface.  Following a 
surface application of glass beads and upon cooling to normal pavement 
temperatures, the marking shall be an adherent reflectorized strip of the 
specified thickness and width that is capable of resisting deformation by 
traffic.

2.2.1   Composition Requirements

The binder component shall be formulated as a hydrocarbon resin.  The 
pigment, beads and filler shall be uniformly dispersed in the binder resin. 
 The thermoplastic composition shall be free from all skins, dirt, and 
foreign objects and shall comply with the following requirements:

                                            Percent by Weight
                                            _________________

    Component                         White                 Yellow
    _________                         _____                 ______

    Binder                            17 min.               17 min.

    Titanium dioxide                  10 min.                   -

    Glass beads,                      20 min.               20 min.
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                                            Percent by Weight
                                            _________________

    Component                         White                 Yellow
    _________                         _____                 ______

    Calcium carbonate                 49 max.                   *
    & inert fillers

    Yellow pigments                     -                       *

*Amount and type of yellow pigment, calcium carbonate and inert fillers 
shall be at the option of the manufacturer, providing the other composition 
requirements of this specification are met.

2.2.2   Physical Properties

2.2.2.1   Color

The color shall be as indicated.

2.2.2.2   Drying Time

When installed at 20 degrees C) and in thicknesses between 3 and 5 mm, the 
composition shall be completely solid and shall show no damaging effect 
from traffic after curing 15 minutes.

2.2.2.3   Softening Point

The composition shall have a softening point of not less than 90 degrees C 
(194 degrees F) when tested in accordance with ASTM E 28.

2.2.2.4   Specific Gravity

The specific gravity of the composition shall be between 1.9 and 2.2 as 
determined in accordance with ASTM D 792.

2.2.3   Asphalt Concrete Primer

The primer for asphalt concrete pavements shall be a thermosetting adhesive 
with a solids content of pigment reinforced synthetic rubber and synthetic 
plastic resin dissolved and/or dispersed in a volatile organic solvent.  
The solids content shall not be less than 10 percent by weight at 20 
degrees C and 60 percent relative humidity.  A wet film thickness of 0.10 mm
 plus or minus 0.025 mm, shall dry to a tack-free condition in less than 5 
minutes.

2.2.4   Portland Cement Concrete Primer

The primer for Portland cement concrete pavements shall be an epoxy resin 
primer.  The primer shall be of the type recommended by the manufacturer of 
the thermoplastic composition.  Epoxy primers recommended by the 
manufacturer shall be approved by the Contracting Officer prior to use.  
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Requests for approval shall be accompanied with technical data, 
instructions for use, and a 1 liter sample of the primer material.

2.3   PREFORMED TAPE

The preformed tape shall be an adherent reflectorized strip in accordance 
with ASTM D 4505 Type I or IV, Class optional.

2.4   REFLECTIVE MEDIA  Amend #1

  Reflective media for roads and streets shall conform to AASHTO M 247, 
Type I.

2.5   SAMPLING AND TESTING

Materials proposed for use shall be stored on the project site in sealed 
and labeled containers, or segregated at source of supply, sufficiently in 
advance of needs to allow 60 days for testing.  Upon notification by the 
Contractor that the material is at the site or source of supply, a sample 
shall be taken by random selection from sealed containers by the Contractor 
in the presence of a representative of the Contracting Officer.  Samples 
shall be clearly identified by designated name, specification number, batch 
number, manufacturer's formulation number, project contract number, 
intended use, and quantity involved.  Testing shall be performed in an 
approved independent laboratory.  If materials are approved based on 
reports furnished by the Contractor, samples will be retained by the 
Government for possible future testing should the material appear defective 
during or after application.

PART 3   EXECUTION

3.1   SURFACE PREPARATION

Surfaces to be marked shall be thoroughly cleaned before application of the 
pavement marking material.  Dust, dirt, and other granular surface deposits 
shall be removed by sweeping, blowing with compressed air, rinsing with 
water or a combination of these methods as required.  Rubber deposits, 
surface laitance, existing paint markings, and other coatings adhering to 
the pavement shall be completely removed with scrapers, wire brushes, 
sandblasting, approved chemicals, or mechanical abrasion as directed.  
Areas of old pavement affected with oil or grease shall be scrubbed with 
several applications of trisodium phosphate solution or other approved 
detergent or degreaser, and rinsed thoroughly after each application.  
After cleaning, oil-soaked areas shall be sealed with cut shellac to 
prevent bleeding through the new paint.  Pavement surfaces shall be allowed 
to dry, when water is used for cleaning, prior to striping or marking.  
Surfaces shall be recleaned, when work has been stopped due to rain.

3.1.1   Pretreatment for Early Painting

Where early painting is required on rigid pavements, a pretreatment with an 
aqueous solution containing 3 percent phosphoric acid and 2 percent zinc 
chloride shall be applied to prepared pavement areas prior to painting.
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3.1.2   Cleaning Existing Pavement Markings

In general, markings shall not be placed over existing pavement marking 
patterns.  Existing pavement markings, which are in good condition but 
interfere or conflict with the newly applied marking patterns, shall be 
removed.  Deteriorated or obscured markings that are not misleading or 
confusing or interfere with the adhesion of the new marking material do not 
require removal.  New preformed and thermoplastic pavement markings shall 
not be applied over existing preformed or thermoplastic markings.  Whenever 
grinding, scraping, sandblasting or other operations are performed the work 
must be conducted in such a manner that the finished pavement surface is 
not damaged or left in a pattern that is misleading or confusing.  When 
these operations are completed the pavement surface shall be blown off with 
compressed air to remove residue and debris resulting from the cleaning 
work.

3.1.3   Cleaning Concrete Curing Compounds

On new Portland cement concrete pavements, cleaning operations shall not 
begin until a minimum of 30 days after the placement of concrete.  All new 
concrete pavements shall be cleaned by either sandblasting or water 
blasting.  When water blasting is performed, thermoplastic and preformed 
markings shall be applied no sooner than 24 hours after the blasting has 
been completed.  The extent of the blasting work shall be to clean and 
prepare the concrete surface as follows:

     a.  There is no visible evidence of curing compound on the peaks of 
the textured concrete surface.

     b.  There are no heavy puddled deposits of curing compound in the 
valleys of the textured concrete surface.

     c.  All remaining curing compound is intact; all loose and flaking 
material is removed.

     d.  The peaks of the textured pavement surface are rounded in profile 
and free of sharp edges and irregularities.

     e.  The surface to be marked is dry.

3.2   APPLICATION

All pavement markings and patterns shall be placed as shown on the plans.

3.2.1   Paint

Paint shall be applied to clean, dry surfaces, and only when air and 
pavement temperatures are above 5 degrees C and less than 35 degrees C.  
Paint temperature shall be maintained within these same limits.  New 
asphalt pavement surfaces and new Portland concrete cement shall be allowed 
to cure for a period of not less than 30 days before applications of paint. 
 Paint shall be applied pneumatically with approved equipment at rate of 
coverage specified .  The Contractor shall provide guide lines and 
templates as necessary to control paint application.  Special precautions 
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shall be taken in marking numbers, letters, and symbols.  Edges of markings 
shall be sharply outlined.

3.2.1.1   Rate of Application  Amend #1

     a.  Reflective Markings:  Pigmented binder shall be applied evenly to 
the pavement area to be coated at a rate of 2.9 plus or minus 0.5 square 
meter per liter.  Glass spheres shall be applied uniformly to the wet paint 
on hardstand pavement at a rate of 1.0 on road and street pavement at a 
rate of 0.7 plus or minus 0.06 kilograms of glass spheres per liter of 
paint.

     b.  Nonreflective Markings:  Paint shall be applied evenly to the 
pavement surface to be coated at a rate of 2.9 plus or minus 0.5 square 
meter per liter.

3.2.1.2   Drying

The maximum drying time requirements of the paint specifications will be 
strictly enforced to prevent undue softening of bitumen, and pickup, 
displacement, or discoloration by tires of traffic.  If there is a delay in 
drying of the markings, painting operations shall be discontinued until 
cause of the slow drying is determined and corrected.

3.2.2   Thermoplastic Compounds

Thermoplastic pavement markings shall be placed upon dry pavement; surface 
dry only will not be considered an acceptable condition.  At the time of 
installation, the pavement surface temperature shall be a minimum of 5 
degrees C and rising.  Thermoplastics, as placed, shall be free from dirt 
or tint.

3.2.2.1   Longitudinal Markings

All centerline, skipline, edgeline, and other longitudinal type markings 
shall be applied with a mobile applicator.  All special markings, 
crosswalks, stop bars, legends, arrows, and similar patterns shall be 
placed with a portable applicator, using the extrusion method.

3.2.2.2   Primer

After surface preparation has been completed the asphalt and/or concrete 
pavement surface shall be primed.  The primer shall be applied with spray 
equipment.  Primer materials shall be allowed to "set-up" prior to applying 
the thermoplastic composition.  The asphalt concrete primer shall be 
allowed to dry to a tack-free condition, usually occurring in less than 10 
minutes.  The Portland cement concrete primer shall be allowed to dry in 
accordance with the thermoplastic manufacturer's recommendations.  To 
shorten the curing time of the epoxy resins an infrared heating device may 
be used on the concrete primer.

     a.  Asphalt Concrete Primer:  Primer shall be applied to all asphalt 
concrete pavements at a wet film thickness of 0.10 mm (0.005 inch), plus or 
minus 0.025 mm (0.001 inch) 25-40 square meters per liter.
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     b.  Portland Cement Concrete Primer:  Primer shall be applied to all 
concrete pavements (including concrete bridge decks) at a wet film 
thickness of between 1.0 to 1.3 mm 30-40 square meters per liter.

3.2.2.3   Markings

After the primer has "set-up", the thermoplastic shall be applied at 
temperatures no lower than 190 degrees C nor higher than 220 degrees C at 
the point of deposition.  Immediately after installation of the marking, 
drop-on glass spheres shall be mechanically applied so that the spheres are 
held by and imbedded in the surface of the molten material.

     a.  Extruded Markings:  All extruded thermoplastic markings shall be 
applied at the specified width and at a thickness of not less than 3.0 mm 
(0.125 inch) nor more than 5.0 mm (0.190 inch).

     b.  Sprayed Markings:  All sprayed thermoplastic markings shall be 
applied at the specified width and the thicknesses designated in the 
contract plans.  If the plans do not specify a thickness, centerline 
markings shall be applied at a wet thickness of 2.0 mm (0.090 inch), plus 
or minus 0.10 mm (0.005 inch, and edgeline markings at a wet thickness of 
1.5 mm (0.60 inch), plus or minus 0.10 mm (0.005 inch).

     c.  Reflective Glass Spheres:  Immediately following application, 
reflective glass spheres shall be dropped onto the molten thermoplastic 
marking at the rate of 1 kilogram per 2 square meters of compound.

3.2.3   Preformed Tape

The pavement surface temperature shall be a minimum of 15 degrees C and the 
ambient temperature shall be a minimum of 15 degrees C and rising.  The 
preformed markings shall be placed in accordance with the manufacturer's 
written instructions.

Amend #13.2.4   Reflective Media

Application of reflective media shall immediately follow application of 
pigmented binder.  Drop-on application of glass spheres shall be 
accomplished to insure that reflective media is evenly distributed at the 
specified rate of coverage.  Should there be malfunction of either paint 
applicator or reflective media dispenser, operations shall be discontinued 
immediately until deficiency is corrected.

3.3   MARKING REMOVAL

Pavement marking, including plastic tape, shall be removed in the areas 
shown on the drawings.  Removal of marking shall be as complete as possible 
without damage to the surface.  Aggregate shall not be exposed by the 
removal process.  After the markings are removed, the cleaned pavement 
surfaces shall exhibit adequate texture for remarking as specified in 
paragraph SURFACE PREPARATION.  Contractor shall demonstrate removal of 
pavement marking in an area designated by the Contracting Officer.  The 
demonstration area will become the standard for the remainder of the work.
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3.3.1   Equipment Operation

Equipment shall be controlled and operated to remove markings from the 
pavement surface, prevent dilution or removal of binder from underlying 
pavement, and prevent emission of blue smoke from asphalt or tar surfaces.

3.3.2   Cleanup and Waste Disposal

The worksite shall be kept clean of debris and waste from the removal 
operations.  Cleanup shall immediately follow removal operations in areas 
subject to air traffic.  Debris shall be disposed of at approved sites.

    -- End of Section --
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SECTION 02770

CONCRETE SIDEWALKS AND CURBS AND GUTTERS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO M 182 (1991) Burlap Cloth Made from Jute or Kenaf

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 185 (1997) Steel Welded Wire Fabric, Plain, 
for Concrete Reinforcement

ASTM A 615/A 615M (1996a) Deformed and Plain Billet-Steel 
Bars for Concrete Reinforcement

ASTM A 616/A 616M (1996a) Rail-Steel Deformed and Plain Bars 
for Concrete Reinforcement

ASTM A 617/A 617M (1996a) Axle-Steel Deformed and Plain Bars 
for Concrete Reinforcement

ASTM C 31/C 31M (1996) Making and Curing Concrete Test 
Specimens in the Field

ASTM C 143 (1990a) Slump of Hydraulic Cement Concrete

ASTM C 171 (1997) Sheet Materials for Curing Concrete

ASTM C 172 (1997) Sampling Freshly Mixed Concrete

ASTM C 173 (1996) Air Content of Freshly Mixed 
Concrete by the Volumetric Method

ASTM C 231 (1997) Air Content of Freshly Mixed 
Concrete by the Pressure Method

ASTM C 309 (1997) Liquid Membrane-Forming Compounds 
for Curing Concrete

ASTM C 920 (1995) Elastomeric Joint Sealants
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ASTM D 1751 (1983; R 1991) Preformed Expansion Joint 
Filler for Concrete Paving and Structural 
Construction (Nonextruding and Resilient 
Bituminous Types)

ASTM D 1752 (1984; R 1996) Preformed Sponge Rubber and 
Cork Expansion Joint Fillers for Concrete 
Paving and Structural Construction

ASTM D 3405 (1996) Joint Sealants, Hot-Applied, for 
Concrete and Asphalt Pavements

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-09 Reports

Field Quality Control; FIO.

Copies of all test reports within 24 hours of completion of the test.

SD-18 Records

Concrete; FIO.

Copies of certified delivery tickets for all concrete used in the 
construction.

1.3   WEATHER LIMITATIONS

1.3.1   Placing During Cold Weather

Concrete placement shall not take place when the air temperature reaches 5 
degrees C  and is falling, or is already below that point.  Placement may 
begin when the air temperature reaches 2 degrees C  and is rising, or is 
already above 5 degrees C .  Provisions shall be made to protect the 
concrete from freezing during the specified curing period.  If necessary to 
place concrete when the temperature of the air, aggregates, or water is 
below 2 degrees C,  placement and protection shall be approved in writing.  
Approval will be contingent upon full conformance with the following 
provisions.  The underlying material shall be prepared and protected so 
that it is entirely free of frost when the concrete is deposited.  Mixing 
water and aggregates shall be heated as necessary to result in the 
temperature of the in-place concrete being between 10 and 30 degrees C.   
Methods and equipment for heating shall be approved.  The aggregates shall 
be free of ice, snow, and frozen lumps before entering the mixer.  Covering 
and other means shall be provided for maintaining the concrete at a 
temperature of at least 10 degrees C  for not less than 72 hours after 
placing, and at a temperature above freezing for the remainder of the 
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curing period.

1.3.2   Placing During Warm Weather

The temperature of the concrete as placed shall not exceed 30 degrees C  
except where an approved retarder is used.  The mixing water and/or 
aggregates shall be cooled, if necessary, to maintain a satisfactory 
placing temperature.  The placing temperature shall not exceed 35 degrees C 
at any time.

1.4   PLANT, EQUIPMENT, MACHINES, AND TOOLS

1.4.1   General Requirements

Plant, equipment, machines, and tools used in the work shall be subject to 
approval and shall be maintained in a satisfactory working condition at all 
times.  The equipment shall have the capability of producing the required 
product, meeting grade controls, thickness control and smoothness 
requirements as specified.  Use of the equipment shall be discontinued if 
it produces unsatisfactory results.  The Contracting Officer shall have 
access at all times to the plant and equipment to ensure proper operation 
and compliance with specifications.

1.4.2   Slip Form Equipment

Slip form paver or curb forming machine, will be approved based on trial 
use on the job and shall be self-propelled, automatically controlled, 
crawler mounted, and capable of spreading, consolidating, and shaping the 
plastic concrete to the desired cross section in 1 pass.

PART 2   PRODUCTS

2.1   CONCRETE  (Amend #1)

Concrete shall conform to the applicable requirements of Section 02753 
CONCRETE PAVEMENT  except as otherwise specified.  Concrete shall have a 
minimum compressive strength of 24 MPa  at 28 days.  Maximum size of 
aggregate shall be 37.5 mm. 

2.1.1   Air Content

Mixtures shall have air content by volume of concrete of 5 to 7 percent, 
based on measurements made immediately after discharge from the mixer.

2.1.2   Slump

The concrete slump shall be 50 mm plus or minus 25 mm  where determined in 
accordance with ASTM C 143.

2.1.3   Reinforcement Steel

Reinforcement bars shall conform to ASTM A 615/A 615M, ASTM A 616/A 616M, 
or ASTM A 617/A 617M.  Wire mesh reinforcement shall conform to ASTM A 185.
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2.2   CONCRETE CURING MATERIALS

2.2.1   Impervious Sheet Materials

Impervious sheet materials shall conform to ASTM C 171, type optional, 
except that polyethylene film, if used, shall be white opaque.

2.2.2   Burlap

Burlap shall conform to AASHTO M 182.

2.2.3   White Pigmented Membrane-Forming Curing Compound

White pigmented membrane-forming curing compound shall conform to ASTM C 309, 
Type 2.

2.3   CONCRETE PROTECTION MATERIALS

Concrete protection materials shall be a linseed oil mixture of equal 
parts, by volume, of linseed oil and either mineral spirits, naphtha, or 
turpentine.  At the option of the contractor, commercially prepared linseed 
oil mixtures, formulated specifically for application to concrete to 
provide protection against the action of deicing chemicals may be used, 
except that emulsified mixtures are not acceptable.

2.4   JOINT FILLER STRIPS

2.4.1   Contraction Joint Filler for Curb and Gutter

Contraction joint filler for curb and gutter shall consist of hard-pressed 
fiberboard.

2.4.2   Expansion Joint Filler, Premolded

Expansion joint filler, premolded, shall conform to ASTM D 1751 or ASTM D 
1752, 10 mm  thick, unless otherwise indicated.

2.5   JOINT SEALANTS

2.5.1   Joint Sealant, Cold-Applied

Joint sealant, cold-applied shall conform to ASTM C 920.

2.5.2   Joint Sealant, Hot-Poured

Joint sealant, hot-poured shall conform to ASTM D 3405.

2.6   FORM WORK

Form work shall be designed and constructed to ensure that the finished 
concrete will conform accurately to the indicated dimensions, lines, and 
elevations, and within the tolerances specified.  Forms shall be of wood or 
steel, straight, of sufficient strength to resist springing during 
depositing and consolidating concrete.  Wood forms shall be surfaced plank, 
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50 mm   nominal thickness, straight and free from warp, twist, loose knots, 
splits or other defects.  Wood forms shall have a nominal length of 3 m.   
Radius bends may be formed with 19 mm  boards, laminated to the required 
thickness.  Steel forms shall be channel-formed sections with a flat top 
surface and with welded braces at each end and at not less than two 
intermediate points.  Ends of steel forms shall be interlocking and 
self-aligning.  Steel forms shall include flexible forms for radius 
forming, corner forms, form spreaders, and fillers.  Steel forms shall have 
a nominal length of 3 m  with a minimum of 3 welded stake pockets per form. 
 Stake pins shall be solid steel rods with chamfered heads and pointed tips 
designed for use with steel forms.

2.6.1   Sidewalk Forms

Sidewalk forms shall be of a height equal to the full depth of the finished 
sidewalk.

2.6.2   Curb and Gutter Forms

Curb and gutter outside forms shall have a height equal to the full depth 
of the curb or gutter.  The inside form of curb shall have batter as 
indicated and shall be securely fastened to and supported by the outside 
form.  Rigid forms shall be provided for curb returns, except that benders 
or thin plank forms may be used for curb or curb returns with a radius of 3 
m  or more, where grade changes occur in the return, or where the central 
angle is such that a rigid form with a central angle of 90 degrees cannot 
be used.  Back forms for curb returns may be made of 38 mm  benders, for 
the full height of the curb, cleated together.  In lieu of inside forms for 
curbs, a curb "mule" may be used for forming and finishing this surface, 
provided the results are approved.

PART 3   EXECUTION

3.1   SUBGRADE PREPARATION

The subgrade shall be constructed to the specified grade and cross section 
prior to concrete placement.  Subgrade shall be placed and compacted in 
conformance with Section 02300 EARTHWORK.

3.1.1   Sidewalk Subgrade

The subgrade shall be tested for grade and cross section with a template 
extending the full width of the sidewalk and supported between side forms.

3.1.2   Curb and Gutter Subgrade

The subgrade or underlying course shall be tested for grade and cross 
section by means of a template extending the full width of the curb and 
gutter.  The subgrade or underlying course shall be of materials equal in 
bearing quality to the subgrade or underlying course under the adjacent 
pavement.

3.1.3   Maintenance of Subgrade
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The subgrade shall be maintained in a smooth, compacted condition in 
conformity with the required section and established grade until the 
concrete is placed.  The subgrade shall be in a moist condition when 
concrete is placed.  The subgrade shall be prepared and protected to 
produce a subgrade free from frost when the concrete is deposited.

3.2   FORM SETTING

Forms shall be set to the indicated alignment, grade and dimensions.  Forms 
shall be held rigidly in place by a minimum of 3 stakes per form placed at 
intervals not to exceed 1.2 meters.   Corners, deep sections, and radius 
bends shall have additional stakes and braces, as required.  Clamps, 
spreaders, and braces shall be used where required to ensure rigidity in 
the forms.  Forms shall be removed without injuring the concrete.  Bars or 
heavy tools shall not be used against the concrete in removing the forms.  
Any concrete found defective after form removal shall be promptly and 
satisfactorily repaired.  Forms shall be cleaned and coated with form oil 
each time before concrete is placed.  Wood forms may, instead, be 
thoroughly wetted with water before concrete is placed, except that with 
probable freezing temperatures, oiling is mandatory.

3.2.1   Sidewalks

Forms for sidewalks shall be set with the upper edge true to line and grade 
with an allowable tolerance of 3 mm  in any 3 m  long section.  After forms 
are set, grade and alignment shall be checked with a 3 m  straightedge.  
Forms shall have a transverse slope as indicated with the low side adjacent 
to the roadway.  Side forms shall not be removed for 12 hours after 
finishing has been completed.

3.2.2   Curbs and Gutters

The forms of the front of the curb shall be removed not less than 2 hours 
nor more than 6 hours after the concrete has been placed.  Forms back of 
curb shall remain in place until the face and top of the curb have been 
finished, as specified for concrete finishing.  Gutter forms shall not be 
removed while the concrete is sufficiently plastic to slump in any 
direction.

3.3   SIDEWALK CONCRETE PLACEMENT AND FINISHING

3.3.1   Formed Sidewalks

Concrete shall be placed in the forms in one layer.  When consolidated and 
finished, the sidewalks shall be of the thickness indicated.  After 
concrete has been placed in the forms, a strike-off guided by side forms 
shall be used to bring the surface to proper section to be compacted.  The 
concrete shall be consolidated with an approved vibrator, and the surface 
shall be finished to grade with a strike off.

3.3.2   Concrete Finishing

After straightedging, when most of the water sheen has disappeared, and 
just before the concrete hardens, the surface shall be finished with a wood 
float or darby to a smooth and uniformly fine granular or sandy texture 
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free of waves, irregularities, or tool marks.  A scored surface shall be 
produced by brooming with a fiber-bristle brush in a direction transverse 
to that of the traffic, followed by edging.

3.3.3   Edge and Joint Finishing

All slab edges, including those at formed joints, shall be finished with an 
edger having a radius of 3 mm.   Transverse joint shall be edged before 
brooming, and the brooming shall eliminate the flat surface left by the 
surface face of the edger.  Corners and edges which have crumbled and areas 
which lack sufficient mortar for proper finishing shall be cleaned and 
filled solidly with a properly proportioned mortar mixture and then 
finished.

3.3.4   Surface and Thickness Tolerances

Finished surfaces shall not vary more than 8 mm  from the testing edge of a 
3 m straightedge.  Permissible deficiency in section thickness will be up 
to 6 mm 

3.4   CURB AND GUTTER CONCRETE PLACEMENT AND FINISHING

3.4.1   Formed Curb and Gutter

Concrete shall be placed to the section required in a single lift.  
Consolidation shall be achieved by using approved mechanical vibrators.  
Curve shaped gutters shall be finished with a standard curb "mule".

3.4.2   Curb and Gutter Finishing

Approved slipformed curb and gutter machines may be used in lieu of hand 
placement.

3.4.3   Concrete Finishing

Exposed surfaces shall be floated and finished with a smooth wood float 
until true to grade and section and uniform in texture.  Floated surfaces 
shall then be brushed with a fine-hair brush with longitudinal strokes.  
The edges of the gutter and top of the curb shall be rounded with an edging 
tool to a radius of 13 mm.   Immediately after removing the front curb 
form, the face of the curb shall be rubbed with a wood or concrete rubbing 
block and water until blemishes, form marks, and tool marks have been 
removed.  The front curb surface, while still wet, shall be brushed in the 
same manner as the gutter and curb top.  The top surface of gutter and 
entrance shall be finished to grade with a wood float.

3.4.4   Joint Finishing

Curb edges at formed joints shall be finished as indicated.

3.4.5   Surface and Thickness Tolerances

Finished surfaces shall not vary more than 6 mm  from the testing edge of a 
3 m straightedge.  Permissible deficiency in section thickness will be up 
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to 6 mm. 

3.5   SIDEWALK JOINTS

Sidewalk joints shall be constructed to divide the surface into rectangular 
areas.  Transverse contraction joints shall be spaced at a distance equal 
to the sidewalk width or 1.5 m  on centers, whichever is less, and shall be 
continuous across the slab.  Longitudinal contraction joints shall be 
constructed along the centerline of all sidewalks 3 m  or more in width.  
Transverse expansion joints shall be installed at sidewalk returns and 
opposite expansion joints in adjoining curbs.  Where the sidewalk is not in 
contact with the curb, transverse expansion joints shall be installed as 
indicated.  Expansion joints shall be formed about structures and features 
which project through or into the sidewalk pavement, using joint filler of 
the type, thickness, and width indicated.

3.5.1   Sidewalk Contraction Joints

The contraction joints shall be formed in the fresh concrete by cutting a 
groove in the top portion of the slab to a depth of at least one-fourth of 
the sidewalk slab thickness, using a jointer to cut the groove, or by 
sawing a groove in the hardened concrete with a power-driven saw, unless 
otherwise approved.  Sawed joints shall be constructed by sawing a groove 
in the concrete with a 3 mm  blade to the depth indicated.  An ample supply 
of saw blades shall be available on the job before concrete placement is 
started, and at least one standby sawing unit in good working order shall 
be available at the jobsite at all times during the sawing operations.

3.5.2   Sidewalk Expansion Joints

Expansion joints shall be formed with 13 mm  joint filler strips.  Joint 
filler shall be placed with top edge 6 mm  below the surface and shall be 
held in place with steel pins or other devices to prevent warping of the 
filler during floating and finishing.  Immediately after finishing 
operations are completed, joint edges shall be rounded with an edging tool 
having a radius of 3 mm,  and concrete over the joint filler shall be 
removed.  At the end of the curing period, expansion joints shall be 
cleaned and filled with joint sealant.  Joints shall be sealed as specified 
in Section 02760 FIELD MOLDED SEALANTS FOR SEALING JOINTS IN RIGID 
PAVEMENTS. 

3.5.3   Reinforcement Steel Placement

Reinforcement steel shall be accurately and securely fastened in place with 
suitable supports and ties before the concrete is placed.

3.6   CURB AND GUTTER JOINTS

Curb and gutter joints shall be constructed at right angles to the line of 
curb and gutter.

3.6.1   Contraction Joints

Contraction joints shall be constructed directly opposite contraction 
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joints in abutting portland cement concrete pavements and spaced so that 
monolithic sections between curb returns will not be less than 1.5 m  nor 
greater than 4.5 m  in length.  Contraction joints shall be constructed by 
means of 3 mm  thick separators and of a section conforming to the cross 
section of the curb and gutter.  Separators shall be removed as soon as 
practicable after concrete has set sufficiently to preserve the width and 
shape of the joint and prior to finishing.

3.6.2   Expansion Joints

Expansion joints shall be formed by means of preformed expansion joint 
filler material cut and shaped to the cross section of curb and gutter.  
Expansion joints shall be provided in curb and gutter directly opposite 
expansion joints of abutting portland cement concrete pavement, and shall 
be of the same type and thickness as joints in the pavement.  Where curb 
and gutter do not abut portland cement concrete pavement, expansion joints 
at least 13 mm  in width shall be provided at intervals not exceeding 10 
meters.   Expansion joints shall be provided in nonreinforced concrete 
gutter at locations indicated.  Expansion joints shall be sealed 
immediately following curing of the concrete or as soon thereafter as 
weather conditions permit.  Joints shall be sealed as specified in Section 
02760 FIELD MOLDED SEALANTS FOR SEALING JOINTS IN RIGID PAVEMENTS. 
Expansion joints and the top 25 mm  depth of curb and gutter 
contraction-joints shall be sealed with joint sealant.  The joint opening 
shall be thoroughly cleaned before the sealing material is placed.  Sealing 
material shall not be spilled on exposed surfaces of the concrete.  
Concrete at the joint shall be surface dry and atmospheric and concrete 
temperatures shall be above 10 degrees C  at the time of application of 
joint sealing material.  Excess material on exposed surfaces of the 
concrete shall be removed immediately and concrete surfaces cleaned.

3.7   CURING AND PROTECTION

3.7.1   General Requirements

Concrete shall be protected against loss of moisture and rapid temperature 
changes for at least 7 days from the beginning of the curing operation.  
Unhardened concrete shall be protected from rain and flowing water.  All 
equipment needed for adequate curing and protection of the concrete shall 
be on hand and ready for use before actual concrete placement begins.  
Protection shall be provided as necessary to prevent cracking of the 
pavement due to temperature changes during the curing period.

3.7.1.1   Mat Method

The entire exposed surface shall be covered with 2 or more layers of 
burlap.  Mats shall overlap each other at least 150 mm. The mat shall be 
thoroughly wetted with water prior to placing on concrete surface and shall 
be kept continuously in a saturated condition and in intimate contact with 
concrete for not less than 7 days.

3.7.1.2   Impervious Sheeting Method

The entire exposed surface shall be wetted with a fine spray of water and 
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then covered with impervious sheeting material.  Sheets shall be laid 
directly on the concrete surface with the light-colored side up and 
overlapped 300 mm  when a continuous sheet is not used.  The curing medium 
shall not be less than 450 mm  wider than the concrete surface to be cured, 
and shall be securely weighted down by heavy wood planks, or a bank of 
moist earth placed along edges and laps in the sheets.  Sheets shall be 
satisfactorily repaired or replaced if torn or otherwise damaged during 
curing.  The curing medium shall remain on the concrete surface to be cured 
for not less than 7 days.

3.7.1.3   Membrane Curing Method

A uniform coating of white-pigmented membrane-curing compound shall be 
applied to the entire exposed surface of the concrete as soon after 
finishing as the free water has disappeared from the finished surface.  
Formed surfaces shall be coated immediately after the forms are removed and 
in no case longer than 1 hour after the removal of forms.  Concrete shall 
not be allowed to dry before the application of the membrane.  If any 
drying has occurred, the surface of the concrete shall be moistened with a 
fine spray of water and the curing compound applied as soon as the free 
water disappears.  Curing compound shall be applied in two coats by 
hand-operated pressure sprayers at a coverage of approximately 5 square 
meters per liter (200 square feet per gallon)  for the total of both coats. 
 The second coat shall be applied in a direction approximately at right 
angles to the direction of application of the first coat.  The compound 
shall form a uniform, continuous, coherent film that will not check, crack, 
or peel and shall be free from pinholes or other imperfections.  If 
pinholes, abrasion, or other discontinuities exist, an additional coat 
shall be applied to the affected areas within 30 minutes.  Concrete 
surfaces that are subjected to heavy rainfall within 3 hours after the 
curing compound has been applied shall be resprayed by the method and at 
the coverage specified above.  Areas where the curing compound is damaged 
by subsequent construction operations within the curing period shall be 
resprayed.  Necessary precautions shall be taken to insure that the 
concrete is properly cured at sawed joints, and that no curing compound 
enters the joints.  The top of the joint opening and the joint groove at 
exposed edges shall be tightly sealed before the concrete in the region of 
the joint is resprayed with curing compound.  The method used for sealing 
the joint groove shall prevent loss of moisture from the joint during the 
entire specified curing period.  Approved standby facilities for curing 
concrete pavement shall be provided at a location accessible to the jobsite 
for use in the event of mechanical failure of the spraying equipment or 
other conditions that might prevent correct application of the 
membrane-curing compound at the proper time.  Concrete surfaces to which 
membrane-curing compounds have been applied shall be adequately protected 
during the entire curing period from pedestrian and vehicular traffic, 
except as required for joint-sawing operations and surface tests, and from 
any other possible damage to the continuity of the membrane.

3.7.2   Backfilling

After curing, debris shall be removed and the area adjoining the concrete 
shall be backfilled, graded, and compacted to conform to the surrounding 
area in accordance with lines and grades indicated.
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3.7.3   Protection

Completed concrete shall be protected from damage until accepted.  The 
Contractor shall repair damaged concrete and clean concrete discolored 
during construction.  Concrete that is damaged shall be removed and 
reconstructed for the entire length between regularly scheduled joints.  
Refinishing the damaged portion will not be acceptable.  Removed damaged 
portions shall be disposed of as directed.

3.7.4   Protective Coating

Protective coating of linseed oil mixture shall be applied to the 
exposed-to-view concrete surface. 

3.7.4.1   Application

Curing and backfilling operation shall be completed prior to applying two 
coats of protective coating.  Concrete shall be surface dry and clean 
before each application.  Coverage shall be by spray application at not 
more than 11 square meters per liter (50 square yards per gallon)  for 
first application and not more than 15.5 square meters per liter (70 square 
yards per gallon)  for second application, except that the number of 
applications and coverage for each application for commercially prepared 
mixture shall be in accordance with the manufacturer's instructions.  
Coated surfaces shall be protected from vehicular and pedestrian traffic 
until dry.

3.7.4.2   Precautions

Protective coating shall not be heated by direct application of flame or 
electrical heaters and shall be protected from exposure to open flame, 
sparks, and fire adjacent to open containers or applicators.  Material 
shall not be applied at ambient or material temperatures lower than 10 
degrees C. 

3.8   FIELD QUALITY CONTROL

3.8.1   General Requirements

The Contractor shall perform the inspection and tests described and meet 
the specified requirements for inspection details and frequency of testing. 
 Based upon the results of these inspections and tests, the Contractor 
shall take the action and submit reports as required below, and any 
additional tests to insure that the requirements of these specifications 
are met.

3.8.2   Concrete Testing

3.8.2.1   Strength Testing

The Contractor shall provide molded concrete specimens for strength tests.  
Samples of concrete placed each day shall be taken not less than once a day 
nor less than once for every 190 cubic meters  of concrete.  The samples 
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for strength tests shall be taken in accordance with ASTM C 172.  Cylinders 
for acceptance shall be molded in conformance with ASTM C 31/C 31M by an 
approved testing laboratory.  Each strength test result shall be the 
average of 2 test cylinders from the same concrete sample tested at 28 
days, unless otherwise specified or approved.  Concrete specified on the 
basis of compressive strength will be considered satisfactory if the 
averages of all sets of three consecutive strength test results equal or 
exceed the specified strength, and no individual strength test result falls 
below the specified strength by more than 4 MPa. 

3.8.2.2   Air Content

Air content shall be determined in accordance with ASTM C 173 or ASTM C 231. 
 ASTM C 231 shall be used with concretes and mortars made with relatively 
dense natural aggregates.  Two tests for air content shall be made on 
randomly selected batches of each class of concrete placed during each 
shift.  Additional tests shall be made when excessive variation in concrete 
workability is reported by the placing foreman or the Government inspector. 
 If results are out of tolerance, the placing foreman shall be notified and 
he shall take appropriate action to have the air content corrected at the 
plant.  Additional tests for air content will be performed on each 
truckload of material until such time as the air content is within the 
tolerance specified.

3.8.2.3   Slump Test

Two slump tests shall be made on randomly selected batches of each class of 
concrete for every 190 cubic meters,  or fraction thereof, of concrete 
placed during each shift.  Additional tests shall be performed when 
excessive variation in the workability of the concrete is noted or when 
excessive crumbling or slumping is noted along the edges of slip-formed 
concrete.

3.8.3   Thickness Evaluation

The anticipated thickness of the concrete shall be determined prior to 
placement by passing a template through the formed section or by measuring 
the depth of opening of the extrusion template of the curb forming machine. 
 If a slip form paver is used for sidewalk placement, the subgrade shall be 
true to grade prior to concrete placement and the thickness will be 
determined by measuring each edge of the completed slab.

3.8.4   Surface Evaluation

The finished surface of each category of the completed work shall be 
uniform in color and free of blemishes and form or tool marks.

3.9   SURFACE DEFICIENCIES AND CORRECTIONS

3.9.1   Thickness Deficiency

When measurements indicate that the completed concrete section is deficient 
in thickness by more than 6 mm  the deficient section will be removed, 
between regularly scheduled joints, and replaced.
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3.9.2   High Areas

In areas not meeting surface smoothness and plan grade requirements, high 
areas shall be reduced either by rubbing the freshly finished concrete with 
carborundum brick and water when the concrete is less than 36 hours old or 
by grinding the hardened concrete with an approved surface grinding machine 
after the concrete is 36 hours old or more.  The area corrected by grinding 
the surface of the hardened concrete shall not exceed 5 percent of the area 
of any integral slab, and the depth of grinding shall not exceed 6 mm.   
Pavement areas requiring grade or surface smoothness corrections in excess 
of the limits specified above shall be removed and replaced.

3.9.3   Appearance

Exposed surfaces of the finished work will be inspected by the Government 
and any deficiencies in appearance will be identified.  Areas which exhibit 
excessive cracking, discoloration, form marks, or tool marks or which are 
otherwise inconsistent with the overall appearances of the work shall be 
removed and replaced.

    -- End of Section --
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SECTION 02811

UNDERGROUND IRRIGATION SYSTEMS

Amend #1

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 53 (1997) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless

ASTM B 32 (1996) Solder Metal

ASTM B 43 (1996) Seamless Red Brass Pipe, Standard 
Sizes

ASTM B 88 (1996) Seamless Copper Water Tube

ASTM D 1785 (1996a) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe, Schedules 40, 80, and 120

ASTM D 2241 (1996a) Poly(Vinyl Chloride) (PVC) 
Pressure-Rated Pipe (SDR Series)

ASTM D 2287 (1996) Nonrigid Vinyl Chloride Polymer and 
Copolymer Molding and Extrusion Compounds

ASTM D 2464 (1996a) Threaded Poly(Vinyl Chloride) 
(PVC) Plastic Pipe Fittings, Schedule 80

ASTM D 2466 (1996a) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe Fittings, Schedule 40

ASTM D 2564 (1996a) Solvent Cements for Poly(Vinyl 
Chloride) (PVC) Plastic Piping Systems

ASTM D 2774 (1994) Underground Installation of 
Thermoplastic Pressure Piping

ASTM D 2855 (1996) Making Solvent-Cemented Joints with 
Poly(Vinyl Chloride) (PVC) Pipe and 
Fittings
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ASTM D 3261 (1996) Butt Heat Fusion Polyethylene (PE) 
Plastic Fittings for Polyethylene (PE) 
Plastic Pipe and Tubing

ASTM F 441 (1995) Chlorinated Poly(Vinyl Chloride) 
(CPVC) Plastic Pipe, Schedules 40 and 80

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B1.2 (1983; R 1991; Errata May 1992) Gages and 
Gaging for Unified Inch Screw Threads

ASME B16.3 (1992) Malleable Iron Threaded Fittings  

ASME B16.15 (1985; R 1994) Cast Bronze Threaded 
Fittings Classes 125 and 250

ASME B16.18 (1984; R 1994) Cast Copper Alloy Solder 
Joint Pressure Fittings

ASME B16.22 (1995) Wrought Copper and Copper Alloy 
Solder Joint Pressure Fittings

ASME B40.1 (1991) Gauges - Pressure Indicating Dial 
Type - Elastic Element

AMERICAN SOCIETY OF SANITARY ENGINEERING (ASSE)

ASSE ANSI/ASSE 1012 (1995) Backflow Preventers with 
Intermediate Atmospheric Vent

ASSE 1013 (1993) Reduced Pressure Principle Backflow 
Preventers

ASSE 1020 (1974; Rev thru Feb 1989) Pressure Vacuum 
Breaker Assembly (Recommended for Outdoor 
Usage)

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C509 (1994) Resilient-Seated Gate Valves for 
Water Supply Service

AWWA C901 (1996) Polyethylene (PE) Pressure Pipe and 
Tubing, 1/2 In. Through 3 In., for Water 
Service

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-51145 (Rev C) Flux, Soldering, Non-Electronic, 
Paste & Liquid

FOUNDATION FOR CROSS-CONNECTION CONTROL AND HYDRAULIC RESEARCH 
(FCCCHR)
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FCCCHR-01 (1993) Manual of Cross-Connection Control

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS)

MSS SP-80 (1997) Bronze Gate, Globe, Angle and Check 
Valves

MSS SP-85 (1994) Cast Iron Globe & Angle Valves 
Flanged and Threaded Ends

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA ICS 2 (1993) Industrial Control and Systems, 
Controllers, Contactors, and Overload 
Relays Rated Not More Than 2,000 Volts AC 
or 750 Volts DC

NEMA ICS 6 (1993) Industrial Control and Systems, 
Enclosures

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1996; Errata 96-4) National Electrical 
Code

PLUMBING AND DRAINAGE INSTITURE (PDI)

PDI WH 201 (1992) Water Hammer Arresters

1.2   PERFORMANCE REQUIREMENTS

System shall operate with a minimum water pressure of [_____] kPa  at 
connection to [main] [meter] [building] [backflow prevention device] and 
[_____] kPa  at the last head in each zone.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Framed Instructions; FIO.

Labels, signs, and templates of operating instructions that are required to 
be mounted or installed on or near the product for normal, safe operation.

Field Training ; FIO.

Information describing training to be provided, training aids to be used, 
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samples of training materials to be provided, and schedules and 
notification of training.

Design Analysis and Calculations; FIO. 
 Spare Parts; FIO.

Design analyses and pressure calculations verifying that system will 
provide the irrigation requirements.  Spare parts data for each different 
item of material and equipment specified, after approval of the related 
submittals and not later than the start of the field tests.  The data shall 
include a complete list of parts and supplies, with current unit prices and 
source of supply.

SD-04 Drawings

Irrigation System; FIO.

Detail drawings for valves,  backflow preventers, automatic controllers, 
emitter heads, and water hammer arresters.  Drawings shall include a 
complete list of equipment and materials, and manufacturer's descriptive 
and technical literature, performance charts and curves, catalog cuts, and 
installation instructions.  Drawings shall also contain complete wiring and 
schematic diagrams and any other details required to demonstrate that the 
system has been coordinated and will function as a unit.  Drawings shall 
show proposed system layout, type and number of  emitters, zone valves, 
drain pockets, backflow devices, controllers, and mounting details of 
controllers.  As-built Drawings which provide current factual information 
showing locations of mains, emitters, valves, and controllers including 
deviations from and amendments to the drawings and changes in the work 
shall be included.

SD-06 Instructions

Irrigation System; FIO.

Detailed procedures defining the Contractor's provisions for accident 
prevention, health protection, and other safety precautions for the work to 
be done.

SD-09 Reports

Field Tests; FIO.

Performance test reports, in booklet form, showing all field tests 
performed to adjust each component; and all field tests performed to prove 
compliance with the specified performance criteria, upon completion and 
testing of the installed system.  Each test report shall indicate the final 
position of control valves.

SD-13 Certificates

Irrigation System; FIO.

The material supplier's or equipment manufacturer's statement that the 
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supplied material or equipment meets specified requirements.  Each 
certificate shall be signed by an official authorized to certify in behalf 
of material supplier or product manufacturer and shall identify quantity 
and date or dates of shipment or delivery to which the certificates apply.

SD-19 Operation and Maintenance Manuals

Irrigation System; FIO.

Six copies of operation and six copies of maintenance manuals for the 
equipment furnished.  One complete set prior to field testing and the 
remainder upon acceptance.  Manuals shall be approved prior to the field 
training course.  Operating manuals shall detail the step-by-step 
procedures required for system startup, operation, and shutdown.  Operating 
manuals shall include the manufacturer's name, model number, parts list, 
and brief description of all equipment and their basic operating features.  
Maintenance manuals shall list routine maintenance procedures, possible 
breakdowns and repairs, and troubleshooting guides.  Maintenance manuals 
shall include piping and equipment layout, simplified wiring and control 
diagrams of the system as installed, and system programming schedule.

1.4   DELIVERY AND STORAGE

All equipment delivered and placed in storage shall be protected from the 
weather; excessive humidity and temperature variation; direct sunlight (in 
the case of plastic or rubber materials); and dirt, dust, or other 
contaminants.

1.5   FIELD MEASUREMENTS

The Contractor shall verify all dimensions in the field and shall advise 
the Contracting Officer of any discrepancy before performing the work.

PART 2   PRODUCTS

2.1   MATERIALS AND EQUIPMENT REQUIREMENTS

2.1.1   Standard Products

Materials and equipment shall be the standard products of a manufacturer 
who has produced similar systems which have performed well for a minimum 
period of 2 years prior to bid opening.  Equipment shall be supported by a 
service organization that is, in the opinion of the Contracting Officer, 
reasonably convenient to the site.

2.1.2   Nameplates

Each item of equipment shall have the manufacturer's name, address, type or 
style, model or serial number, and catalog number on a plate secured to the 
item of equipment.

2.1.3   Extra Stock

The following extra stock shall be provided:  Two emitters of each size and 
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type, two valve keys for operating manual valves, two wrenches for removing 
and installing each type of head,  and four irrigation controller housing 
keys.

2.2   PIPING MATERIALS

2.2.1   Copper Tubing and Associated Fittings

Tubing shall conform to requirements of ASTM B 88, Type K.  Fittings shall 
conform to ASME B16.22 and ASME B16.18, solder joint.  Solder shall conform 
to ASTM B 32 95-5 tin-antimony.  Flux shall conform to CID A-A-51145, Type 
I.

2.2.2   Red Brass Pipe and Associated Fittings

Pipe shall conform to requirements of ASTM B 43, regular.  Fittings shall 
be Class 250, cast bronze threaded conforming to the requirements of ASME 
B16.15.

2.2.3   Galvanized Steel Pipe and Associated Fittings

Pipe shall conform to requirements of ASTM A 53, Schedule 40.  Fittings 
shall be Class 150 conforming to requirements of ASME B16.3.

2.2.4   Polyvinyl Chloride (PVC) Pipe, Fittings and Solvent Cement

2.2.4.1   PVC Pipe

Pipe shall conform to the requirements of ASTM D 1785, PVC 1120 Schedule 80
; or ASTM D 2241, PVC 1120 SDR 21, Class 200.

2.2.4.2   PVC Fittings

Solvent welded socket type fittings shall conform to requirements of ASTM D 
2466, Schedule 40.  Threaded type fittings shall conform to requirements of 
ASTM D 2464, Schedule 80.

2.2.4.3   Solvent Cement

Solvent cement shall conform to the requirements of ASTM D 2564.

2.2.5   Polyethylene (PE) Plastic Piping

Pipe shall conform to AWWA C901, outside diameter base with dimension ratio 
(DR) of 9.3 to provide 1034 kPa (150 psi)  minimum pressure rating.  
Fittings shall conform to ASTM D 3261, DR of 9.3.

2.2.6   Dielectric Fittings

Dielectric fittings shall conform to ASTM F 441, Schedule 80, CPVC threaded 
pipe nipples, 100 mm (4 inch)  minimum length.

2.2.7   Emitter Hose and Distribution Tubing
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Emitter hose and distribution tubing shall conform to ASTM D 2287, maximum 
inside diameter of 13 mm (1/2 inch),  minimum wall thickness of 2.286 mm 
(90 mils),  vinyl plastic extruded from non-rigid chloride, integrally 
algae-resistant, homogeneous throughout, smooth inside and outside, free 
from foreign materials, cracks, serrations, blisters and other effects.  
Slip fittings shall be provided.

2.3   EMITTER HEADS

2.3.1   Emitter Heads

Emitter heads shall be self-cleaning, pressure compensating diaphragm with 
one or six self-piercing barbed outlets; each capable of emitting from 1 to 
8 L/hour (1/4 to 2 gallons per hour)  flow.  Emitter body shall be 
ultraviolet stabilized, algae, and heat resistant plastic construction.

2.4   VALVES

2.4.1   Gate Valves, Less than 80 mm (3 Inches) 

Gate valves shall conform to the requirements of MSS SP-80, Type 1, Class 
150, threaded ends.

2.4.2   Gate Valves, 80 mm (3 Inches)  and Larger

Gate valves shall conform to the requirements of AWWA C509 and have 
encapsulated resilient wedge, parallel seats, non-rising stems, and open by 
counterclockwise turning.  End connections shall be flanged.  Interior 
construction of valves shall be bronze including stem containing a maximum 
2 percent aluminum and maximum 16 percent zinc.

2.4.3   Angle Valves, Less Than 65 mm (2-1/2 Inches) 

Angle valves shall conform to the requirements of MSS SP-80, Type 3, Class 
150 threaded ends.

2.4.4   Angle Valves, 65 mm (2-1/2 Inches)  and Larger

Angle valves shall conform to the requirements of MSS SP-85, Type II, Class 
250 threaded ends.

2.4.5   Remote Control Valves, Electrical

Remote control valves shall be solenoid actuated globe valves of 20 to 80 
mm (3/4 to 3 inch)  size, suitable for 24 volts, 60 cycle, and designed to 
provide for shut-off in event of power failure.  Valve shall be cast bronze 
or brass or plastic housing suitable for service at 1034 kPa (150 psi)  
operating pressure with external flow control adjustment for shut-off 
capability, external plug at diaphragm chamber to enable manual operation, 
filter in control chamber to prevent valve body clogging with debris, 
durable diaphragm, and accessibility to internal parts without removing 
valve from system.

2.4.6   Drain Valves
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2.4.6.1   Manual Valves

Manual valves shall conform to requirements of MSS SP-80, Type 3, Class 150 
threaded ends for sizes less than 65 mm (2-1/2 inches)  and MSS SP-85, Type 
II, Class 250 threaded ends for sizes 65 mm (2-1/2 inches)  and larger.

2.4.6.2   Automatic Valves

Automatic valves shall be brass or plastic, spring loaded ball drip type, 
Class 150  and threaded ends, designed to close at 18 kPa (6 foot)  
pressure head with positive seal at 21 kPa (3 psi)  pressure or greater and 
be open to drain at less than 21 kPa (3 psi)  pressure.

2.4.7   Pressure Regulating Master Valve

Pressure regulating master valve shall be automatic mechanical 
self-cleaning, self-purging control system having an adjustable pressure 
setting operated by a solenoid on alternating current with 0.70 amperes at 
24 volts.  Valve shall close slowly and be free of chatter in each 
diaphragm position, have manual flow stem to adjust closing speed and 
internal flushing, and one inlet tappings capable of being installed as a 
straight pattern valve.  Body shall be cast bronze or brass with removable 
brass seat serviceable from top without removing valve body from system.  
Valve shall operate at 1034 kPa (150 psi)  working pressure and pilot range 
from 70 to 875 kPa (10 to 125 psi). 

2.4.8   Backflow Preventers

Reduced pressure principle assemblies, double check valve assemblies, 
atmospheric (nonpressure) type vacuum breakers, and pressure type vacuum 
breakers shall be tested, approved, and listed in accordance with FCCCHR-01. 
 Backflow preventers with intermediate atmospheric vent shall be in 
accordance with ASSE ANSI/ASSE 1012.  Reduced pressure principle backflow 
preventers shall be in accordance with ASSE 1013.

2.4.8.1   Pressure Type Vacuum Breaker

Vacuum breaker shall conform to the requirements of ASSE 1020 and shall be 
bronze construction, with one or two check valves, vacuum relief, inlet and 
discharge shut-offs valves, field test cocks, and vacuum relief opening of 
greater diameter than unit.

2.4.8.2   Reduced Pressure Type Backflow Preventers

Backflow preventers shall be [Class 150] [Class [_____]]  flanged bronze 
mounted gate valve and strainer, 304 stainless steel or bronze, internal 
parts.  Total pressure drop through complete assembly shall be a maximum of 
70 kPa (10 psi)  at rated flow.  Piping shall be  galvanized steel pipe and 
fittings.  Strainers shall be bronze or brass construction with gasket 
caps.  Units shall have 200-mesh stainless steel screen elements.

2.5   ACCESSORIES AND APPURTENANCES
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2.5.1   Valve Keys for Manually Operated Valves

Valve keys shall be 15 mm (1/2 inch)  diameter by 1000 mm  long, tee 
handles and keyed to fit valves.

2.5.2   Valve Boxes and Concrete Pads

2.5.2.1   Valve Boxes

Valve boxes shall be cast iron, plastic lockable, or precast concrete for 
each gate valve, manual control valve and remote control valve.  Box sizes 
shall be adjustable for valve used.  Word "IRRIGATION" shall be cast on 
cover.  Shaft diameter of box shall be minimum 130 mm (5-1/4 inches).  Cast 
iron box shall have bituminous coating.

2.5.2.2   Concrete Pads

Concrete pads shall be precast or cast-in-place reinforced concrete 
construction for reduced pressure type backflow preventers.

2.5.3   Pressure Gauges

Pressure gauges shall conform to requirements of ASME B40.1, single style 
pressure gauge for water with 115 mm (4-1/2 inch) dial brass or aluminum 
case, bronze tube, gauge cock, pressure snubber, and siphon.  Scale range 
shall be suitable for irrigation systems.

2.5.4   Service Clamps

Service clamps shall be bronze flat, double strap, with neoprene gasket or 
"O"-ring seal.

2.5.5   Water Hammer Arresters

Water hammer arrester shall conform to the requirements of PDI WH 201; 
stainless steel construction with an encased and sealed bellows compression 
chamber.

2.5.6   Emitter Head Accessories

2.5.6.1   Strainer

Strainer shall be provided at inlet to each drip line.  Strainer shall have 
stainless steel screen having equivalent of 140-mesh filtration capacity 
and incorporate flush valves within strainer to clean screen without 
disassembling unit.

2.5.6.2   Pressure Regulator

Pressure regulator shall be provided at each drip system if supply pressure 
exceeds 350 kPa (50 psi). 

2.5.6.3   Riser Adapters
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Riser adapters shall be provided with a rigid piping system.

2.5.6.4   Tubing Stakes

Tubing stakes shall be plastic coated steel, or other non-corrosive strong 
material to secure tubing.

2.5.6.5   Emitter Outlet Check Valve (Bug Cap)

Check valves shall be provided at end of each emitter outlet distribution 
line.  Valves shall permit free flow of water with minimum restriction; 
prevent back siphoning, entry of insects, and contamination into outlet 
ports.

2.5.6.6   Access Sleeve

Access sleeve shall be provided at buried emitters placed in covered boxes. 
 Lids of access sleeve shall be secured with removable lugs.  Drip hose in 
both vertical and horizontal axis shall be secured.

2.5.6.7   Closure Caps

Closure caps shall be in accordance with manufacturer's recommendations.

2.6   AUTOMATIC CONTROLLERS, ELECTRICAL

Controller shall conform to the requirements of NEMA ICS 2 with 120-volt 
single phase service, operating with indicated stations, and grounded 
chassis.  Enclosure shall conform to NEMA ICS 6 Type 3R, with locking 
hinged cover, wall-mounted.  Controller shall be programmed for various 
schedules by setting switches and dials equipped with the following 
features:  A switch for each day of week for three schedules, allowing each 
station to be scheduled individually as to days of watering; a minute 
switch for each station with a positive increment range of 0 to 3 hours, 
set time within one percent; a switch allowing selected schedules to be 
repeated after each completion of initial watering schedule and allowing 
each operation to be scheduled throughout a 24-hour day; a circuit breaker 
for surge protection; and circuit for a 9-volt rechargeable NiCad battery.

2.7   ELECTRICAL WORK

Wiring and rigid conduit for electrical power shall be in accordance with 
NFPA 70, and Section 16375 ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND.

2.8   CONCRETE MATERIALS

Concrete shall have a compressive strength of [17] [_____] MPa  at 28 days 
as specified in Section 03300, CAST-IN-PLACE STRUCTURAL CONCRETE.

2.9   WATER SUPPLY MAIN MATERIALS

Tapping sleeves, service cut off valves, and connections to water supply 
mains shall be in accordance with Section 02510 WATER DISTRIBUTION SYSTEM.
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2.10   INSULATING JOINTS

Insulating joints and dielectric fittings shall be in accordance with 
Section 02510 WATER DISTRIBUTION SYSTEM.

PART 3   EXECUTION

3.1   INSTALLATION

Irrigation system shall be installed after site grading has been completed. 
 Excavation, trenching, and backfilling for irrigation system shall be in 
accordance with the applicable provisions of Section 02316, EXCAVATION, 
TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS, except as modified herein.

3.1.1   Trenching

Trench around roots shall be hand excavated to pipe grade when roots of 50 
mm  diameter or greater are encountered.  Trench width shall be 100 mm  
minimum or 1-1/2 times diameter of pipe, whichever is wider.  Backfill 
shall be hand tamped over excavation.  When rock is encountered, trench 
shall be excavated 100 mm deeper and backfilled with silty sand (SM) or 
well-graded sand (SW) to pipe grade.  Trenches shall be kept free of 
obstructions and debris that would damage pipe.  Subsoil shall not be mixed 
with topsoil.  Existing concrete walks, drives and other obstacles shall be 
bored at a depth conforming to bottom of adjacent trenches.  Pipe sleeves 
for bored pipe shall be two pipe diameters larger than sprinkler pipe.

3.1.2   Piping System

3.1.2.1   Cover

Underground piping shall be installed to meet the minimum depth of backfill 
cover specified.

3.1.2.2   Clearances

Minimum horizontal clearances between lines shall be 100 mm  for pipe 50 mm 
(2 inches)  and less; 300 mm  for 65 mm (2-1/2 inches)  and larger.  
Minimum vertical clearances between lines shall be 25 mm. 

3.1.2.3   Minimum Slope

Minimum slope shall be 50 mm per 10 m  in direction of drain valves.

3.1.3   Piping Installation

3.1.3.1   Polyvinyl Chloride (PVC) Pipe

     a.  Solvent-cemented joints shall conform to the requirements of ASTM 
D 2855.

     b.  Threaded joints shall be full cut with a maximum of three threads 
remaining exposed on pipe and nipples.  Threaded joints shall be made tight 
without recourse to wicks or fillers, other than polytetrafluoroethylene 

SECTION 02811  Page 11



Ft Bliss  Air Deployment Facility Complex FBADC
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

thread tape.

     c.  Piping shall be joined to conform with requirements of ASTM D 2774 
or ASTM D 2855, and pipe manufacturer's instructions.  Pipe shall be 
installed in a serpentine (snaked) manner to allow for expansion and 
contraction in trench before backfilling.  Pipes shall be installed at 
temperatures over 5 degrees C. 

3.1.3.2   Soldered Copper Tubing

Pipe shall be reamed and burrs removed.  Contact surfaces of joint shall be 
cleaned and polished.  Flux shall be applied to male and female ends.  End 
of tube shall be inserted into fittings full depth of socket.  After 
soldering, a solder bead shall show continuously around entire joint 
circumference.  Excess acid flux shall be removed from tubings and fittings.

3.1.3.3   Threaded Brass or Galvanized Steel Pipe

Prior to installation, pipe shall be reamed.  Threads shall be cut in 
conformance with ASME B1.2.  Pipe joint compound shall be applied to male 
end only.

3.1.3.4   Insulating Joints

Insulating and dielectric fittings shall be provided where pipes of 
dissimilar metal are joined and at connections to water supply mains as 
shown.  Installation shall be in accordance with Section 02510 WATER 
DISTRIBUTION SYSTEM.

3.1.4   Installation of Valves

3.1.4.1   Manual Valves

Valves shall be installed in a valve box extending from grade to below 
valve body, with a minimum of 100 mm cover measured from finish grade to 
top of valve stem.

3.1.4.2   Automatic Valves

Valve shall be set plumb in a valve box extending from grade to below valve 
body, with minimum of 100 mm  cover measured from grade to top of valve.  
Automatic valves shall be installed beside sprinkler heads with a valve box.

3.1.4.3   Drain Valves

Entire system shall be manually or automatically drainable.  Low points of 
system shall be equipped with drain valve draining into an excavation 
containing 0.03 cubic meter  gravel.  Gravel shall be covered with building 
paper then backfilled with excavated material and 150 mm  of topsoil.

3.1.5   Installation of Drip Irrigation System

3.1.5.1   Emitter Hose
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Emitter laterals shall be buried [150] [_____] mm  deep.  Connections shall 
be solvent welded in accordance with manufacturer's recommendation to 
standard weight Schedule 40 PVC fittings and bushings.  Hose shall be 
installed in a serpentine manner.  When cutting hose, shearing tool such as 
a pipe cutter, knife, or shears shall be used.  Manufacturer's recommended 
tool and procedures when punching hose for emitters shall be followed.

3.1.5.2   Emitter Heads

Emitters shall be installed in a plastic emitter box.  Emitter on a rigid 
PVC nipple shall be connected to PVC drip lateral with a tee or elbow.  
Tubing shall be attached to barbed fitting and daylight distribution tubing 
at root ball secured with stake, with bug cap at end of secured 
distribution tubing.  After installing emitters and before operating 
system, end of drip lateral shall be opened and flushed clean.  The number 
of emitters on a line shall not exceed manufacturer's recommendations for 
that hose or distribution tubing size and length.

3.1.5.3   Tubing Stakes

Main irrigation line shall be secured with stakes where line is 
aboveground.  Stakes shall be spaced to ensure that hose does not shift 
location in presence of foot traffic, operations, gravity on slope 
installations, or environmental effects.  Discharge of the emitter 
distribution tubing shall be staked to ensure that discharge point of 
emitter will be maintained at specified position in relation to plant 
material to be irrigated.

3.1.6   Backflow Preventers

Backflow preventer shall be installed in new connection to existing water 
distribution system, between connection and control valves.  Backflow 
preventer shall be installed with concrete pads.

3.1.6.1   Pressure Type Vacuum Breaker

Pressure type vacuum breaker shall be installed 300 mm above highest head.

3.1.6.2   Reduced Pressure Type

Pipe lines shall be flushed prior to installing reduced pressure device; 
device shall be protected by a strainer located upstream.  Device shall not 
be installed in pits or where any part of device could become submerged in 
standing water.

3.1.7   Control Wire and Conduit

3.1.7.1   Wires

Low voltage wires may be buried beside pipe in same trench.  Rigid conduit 
shall be provided where wires run under paving.  Wires shall be number 
tagged at key locations along main to facilitate service.  One control 
circuit shall be provided for each zone and a circuit to control sprinkler 
system.
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3.1.7.2   Loops

A 300 mm loop of wire shall be provided at each valve where controls are 
connected.

3.1.7.3   Expansion and Contraction

Multiple tubes or wires shall be bundled and taped together at [3] [6] m  
intervals with 300 mm loop for expansion and contraction.

3.1.7.4   Splices

Electrical splices shall be waterproof.

3.1.8   Automatic Controller

Exact field location of controllers shall be determined before 
installation.  Coordinate the electrical service to these locations.  
Install in accordance with manufacturer's recommendations and NFPA 70.

3.1.9   Thrust Blocks

Concrete shall be placed so that sides subject to thrust or load are 
against undisturbed earth, and valves and fittings are serviceable after 
concrete has set.  Thrust blocks shall be as specified in Section 02510 
WATER DISTRIBUTION SYSTEM.

3.1.10   Backfill

3.1.10.1   Minimum Cover

Depth of cover shall be [300] [600] [_____] mm for 32 mm (1-1/4 inch) pipe 
or smaller; [300] [450] [600] [_____] mm12 inches for 40 to 50 mm (1-1/2 to 
2 inch)  pipe; [450] [600] [_____] mm for 65 mm (2-1/2 inch) pipe or 
larger; [1000] [_____] mm  for pipes under traffic loads, farm operations, 
and freezing temperatures; and [300] [450] mm for low-voltage wires.  
Remainder of trench or pipe cover shall be filled to within 80 mm  of top 
with excavated soil, and compact soil with plate hand-held compactors to 
same density as undisturbed adjacent soil.

3.1.10.2   Restoration

Top 80 mm shall be filled with topsoil and compacted with same density as 
surrounding soil.  Lawns and plants shall be restored in accordance with 
Sections 02933 ESTABLISHMENT OF TURF, 02962 PLANTING OF TREES, SHRUBS, AND 
VINES and Section 02930 EXTERIOR PLANTING.  Pavements shall be restored in 
accordance with Section [_____].

3.1.11   Adjustment

After grading, seeding, and rolling of planted areas, sprinkler heads shall 
be adjusted flush with finished grade.  Adjustments shall be made by 
providing new nipples of proper length or by use of heads having an 
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approved device, integral with head, which will permit adjustment in height 
of head without changing piping.

3.1.12   Disinfection

Irrigation system fed from a potable water system shall be disinfected 
upstream of backflow preventer in accordance with Section 02510 WATER 
DISTRIBUTION SYSTEM.

3.1.13   Cleaning of Piping

Prior to the hydrostatic and operation tests, the interior of the pipe 
shall be flushed with clean water until pipe is free of all foreign 
materials.  Flushing and cleaning out of system pipe, valves, and 
components shall not be considered completed until witnessed and accepted 
by Contracting Officer.

3.2   FIELD TESTS

All instruments, equipment, facilities, and labor required to conduct the 
tests shall be provided by Contractor.

3.2.1   Hydrostatic Pressure Test

Piping shall be tested hydrostatically before backfilling and proved tight 
at a hydrostatic pressure of 1034 kPa (150 psi)  without pumping for a 
period of one hour with an allowable pressure drop of 35 kPa (5 psi).   If 
hydrostatic pressure cannot be held for a minimum of 4 hours, Contractor 
shall make adjustments or replacements and the tests repeated until 
satisfactory results are achieved and accepted by the Contracting Officer.

3.2.2   Leakage Tests

Leakage tests for service main shall be in accordance with Section 02510 
WATER DISTRIBUTION SYSTEM.

3.2.3   Operation Test

At conclusion of pressure test, emitter heads,  and hose valves shall be 
installed and entire system tested for operation under normal operating 
pressure.  Operation test consists of the system operating through at least 
one complete programmed cycle for all areas to be irrigated.

3.3   FRAMED INSTRUCTIONS

Framed instructions containing wiring and control diagrams under glass or 
in laminated plastic shall be posted where directed.  Condensed operating 
instructions, prepared in typed form, shall be framed as specified above 
and posted beside the diagrams.  The framed instructions shall be posted 
before acceptance testing of the system.  After as-built drawings are 
approved by Contracting Officer, controller charts and programming schedule 
shall be prepared.  One chart for each controller shall be supplied.  Chart 
shall be a reduced drawing of actual as-built system that will fit the 
maximum dimensions inside controller housing.  Black line print for chart 
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and a different pastel or transparent color shall indicate each station 
area of coverage.  After chart is completed and approved for final 
acceptance, chart shall be sealed between two 0.505 mm (20 mil)  pieces of 
clear plastic.

3.4   FIELD TRAINING

A field training course shall be provided for designated operating and 
maintenance staff members.  Training shall be provided for a total period 
of 4 hours of normal working time and shall start after the system is 
functionally complete but prior to final acceptance tests.  Field training 
shall cover all of the items contained in the operating and maintenance 
manuals.

3.5   CLEANUP

Upon completion of installation of system, all debris and surplus materials 
resulting from the work shall be removed.

    -- End of Section --
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SECTION 03150

EXPANSION JOINTS, CONTRACTION JOINTS, AND WATERSTOPS
05/98

                                           AM#0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO T 111 (1983) Inorganic Matter or Ash in 
Bituminous Materials

AMERICAN HARDBOARD ASSOCIATION (AHA)

AHA ANSI/AHA A135.4 (1995) Basic Hardboard

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 109 (1993) Steel, Strip, Carbon, Cold-Rolled

ASTM A 109M (1991) Steel, Strip, Carbon, Cold-Rolled 
(Metric)

ASTM A 167 (1996) Stainless and Heat-Resisting 
Chromium-Nickel Steel Plate, Sheet, and 
Strip

ASTM A 480/A 480M (1996a) General Requirements for 
Flat-Rolled Stainless and Heat-Resisting 
Steel Plate, Sheet, and Strip

ASTM A 570/A 570M (1996) Steel, Sheet and Strip, Carbon, 
Hot-Rolled, Structural Quality

ASTM B 152 (1994) Copper Sheet, Strip, Plate, and 
Rolled Bar

ASTM B 152M (1995) Copper Sheet, Strip, Plate, and 
Rolled Bar (Metric)

ASTM B 370 (1992) Copper Sheet and Strip for Building 
Construction
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ASTM C 919 (1984; R 1992) Use of Sealants in 
Acoustical Applications

ASTM C 920 (1995) Elastomeric Joint Sealants

ASTM D 4 (1986; R 1993) Bitumen Content

ASTM D 6 (1995) Loss on Heating of Oil and 
Asphaltic Compounds

ASTM D 412 (1997) Vulcanized Rubber and Thermoplastic 
Rubbers and Thermoplastic Elastomers - 
Tension

ASTM D 471 (1996) Rubber Property - Effect of Liquids

ASTM D 1190 (1996) Concrete Joint Sealer, Hot-Applied 
Elastic Type

ASTM D 1191 (1984; R 1994) Test Methods for Concrete 
Joint Sealers

ASTM D 1751 (1983; R 1991) Preformed Expansion Joint 
Filler for Concrete Paving and Structural 
Construction (Nonextruding and Resilient 
Bituminous Types)

ASTM D 1752 (1984; R 1996) Preformed Sponge Rubber and 
Cork Expansion Joint Fillers for Concrete 
Paving and Structural Construction

ASTM D 1854 (1996) Specification for 
Jet-Fuel-Resistant Concrete Joint Sealer, 
Hot-Poured Elastic Type

ASTM D 1855 (1989) Test Method for Jet-Fuel Resistant 
Concrete Joint Sealer, Hot-Applied Elastic 
Type

ASTM D 2628 (1991) Preformed Polychloroprene 
Elastomeric Joint Seals for Concrete 
Pavements

ASTM D 2835 (1989; R 1993) Lubricant for Installation 
of Preformed Compression Seals in Concrete 
Pavements

ASTM D 5249 (1995) Backer Material for Use With Cold 
and Hot-Applied Joint Sealants in 
Portland-Cement Concrete and Asphalt Joints

CORPS OF ENGINEERS (COE)
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COE CRD-C 513 (1974) Corps of Engineers Specifications 
for Rubber Waterstops

COE CRD-C 572 (1974) Corps of Engineers Specifications 
for Polyvinylchloride Waterstop

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Preformed Expansion Joint Filler; FIO.  Sealant; FIO.  Waterstops; FIO.  
AM#0001

Manufacturer's literature, including safety data sheets, for preformed 
fillers and the lubricants used in their installation; field-molded 
sealants and primers (when required by sealant manufacturer); preformed 
compression seals; and waterstops.

SD-04 Drawings

Waterstops; FIO.  AM#0001

Shop drawings and fabrication drawings provided by the manufacturer or 
prepared by the Contractor.

SD-06 Instructions

Preformed Expansion Joint Filler;FIO.  Sealant; FIO.  Waterstops; FIO.  
AM#0001

Manufacturer's recommended instructions for installing preformed fillers, 
field-molded sealants; preformed compression seals; and waterstops; and for 
splicing non-metallic waterstops.

SD-13 Certificates

Preformed Expansion Joint Filler; FIO.  Sealant; FIO.  Waterstops; FIO.  
AM#0001

Certificates of compliance stating that the joint filler and sealant 
materials and waterstops conform to the requirements specified.

SD-14 Samples

Preformed Compression Seals and Lubricants; FIO.  AM#0001

Specimens identified to indicate the manufacturer, type of material, size 
and quantity of material, and shipment or lot represented.  Each sample 
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shall be a piece not less than 3 m  of 25 mm  nominal width or wider seal 
or a piece not less than 4 m  of compression seal less than 25 mm  nominal 
width.  One liter  of lubricant shall be provided.

Field-Molded Type; FIO.  AM#0001

Four liters  of field-molded sealant and one liter  of primer (when primer 
is recommended by the sealant manufacturer) identified to indicate 
manufacturer, type of material, quantity, and shipment or lot represented.

Non-metallic Materials; FIO.  AM#0001

Specimens identified to indicate manufacturer, type of material, size, 
quantity of material, and shipment or lot represented.  Each sample shall 
be a piece not less than 300 mm  long cut from each 61 m  of finished 
waterstop furnished, but not less than a total of 1 m  of each type, size, 
and lot furnished.  One splice sample of each size and type for every 50 
splices made in the factory and every 10 splices made at the job site.  The 
splice samples shall be made using straight run pieces with the splice 
located at the mid-length of the sample and finished as required for the 
installed waterstop.  The total length of each splice shall be not less 
than 300 mm  long.

1.3   DELIVERY AND STORAGE

Material delivered and placed in storage shall be stored off the ground and 
protected from moisture, dirt, and other contaminants.  Sealants shall be 
delivered in the manufacturer's original unopened containers.  Sealants 
whose shelf life has expired shall be removed from the site.

PART 2   PRODUCTS

2.1   CONTRACTION JOINT STRIPS

Contraction joint strips shall be 3 mm (1/8 inch)  thick tempered hardboard 
conforming to AHA ANSI/AHA A135.4, Class 1.  In lieu of hardboard strips, 
rigid polyvinylchloride (PVC) or high impact polystyrene (HIPS) insert 
strips specifically designed to induce controlled cracking in slabs on 
grade may be used.  Such insert strips shall have removable top section.

2.2   PREFORMED EXPANSION JOINT FILLER

Expansion joint filler shall be preformed material conforming to ASTM D 1751
or ASTM D 1752.  Unless otherwise indicated, filler material shall be 10 mm 
(3/8 inch)  thick and of a width applicable for the joint formed.  Backer 
material, when required, shall conform to ASTM D 5249.

2.3   SEALANT

Joint sealant shall conform to the following:

2.3.1   Preformed Polychloroprene Elastomeric Type

ASTM D 2628.

SECTION 03150  Page 4



Ft Bliss  Air Deployment Facility Complex FBADC
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

2.3.2   Lubricant for Preformed Compression Seals

ASTM D 2835.

2.3.3   Hot-Poured Type

ASTM D 1190 tested in accordance with ASTM D 1191.

2.3.4   Field Molded Type

ASTM C 920, Type M for horizontal joints or Type NS for vertical joints, 
Class 25, and Use NT.  Bond breaker material shall be polyethylene tape, 
coated paper, metal foil or similar type materials.  The back-up material 
shall be compressible, non-shrink, nonreactive with sealant, and 
non-absorptive material type such as extruded butyl or polychloroprene 
rubber.

2.3.5   Hot-Applied Jet-Fuel Resistant Type

ASTM D 1854 tested in accordance with ASTM D 1855.

2.4   WATERSTOPS

Intersection and change of direction waterstops shall be shop fabricated.

2.4.1   Flexible Metal

Copper waterstops shall conform to ASTM B 152M  and ASTM B 370, O60 soft 
anneal temper and 0.686 mm (20 oz mass per sq ft)  sheet thickness.  
Stainless steel waterstops shall conform to ASTM A 167 and ASTM A 480/A 480M, 
UNS S30453 (Type 304L), and 0.9525 mm (20 gauge)  thick strip.

2.4.2   Rigid Metal

Flat steel waterstops shall conform to ASTM A 109M , No. 2 (half hard) 
temper, No. 2 edge, No. 1 (matte or dull) finish or ASTM A 570/A 570M, 
Grade 40.

2.4.3   Non-Metallic Materials`

Non-metallic waterstops shall be manufactured from a prime virgin resin; 
reclaimed material is not acceptable.  The compound shall contain 
plasticizers, stabilizers, and other additives to meet specified 
requirements.  Rubber waterstops shall conform to COE CRD-C 513.  
Polyvinylchloride waterstops shall conform to COE CRD-C 572.  Thermoplastic 
elastomeric rubber waterstops shall conform to ASTM D 471.

2.4.4   Non-Metallic Hydrophilic

Swellable strip type compound of polymer modified chloroprene rubber that 
swells upon contact with water shall conform to ASTM D 412 as follows:  
Tensile strength 2.9 MPa  minimum; ultimate elongation 600 percent minimum. 
 Hardness shall be 50 minimum on the type A durometer and the volumetric 
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expansion ratio in distilled water at 20 degrees C  shall be 3 to 1 minimum.

2.4.5   Preformed Elastic Adhesive

Preformed plastic adhesive waterstops shall be produced from blends of 
refined hydrocarbon resins and plasticizing compounds reinforced with inert 
mineral filler, and shall contain no solvents, asbestos, irritating fumes 
or obnoxious odors.  The compound shall not depend on oxidizing, 
evaporating, or chemical action for its adhesive or cohesive strength.

2.4.5.1   Chemical Composition

The chemical composition of the sealing compound shall meet the 
requirements shown below:

PERCENT BY WEIGHT

           COMPONENT               MIN.    MAX.       TEST

   Bitumen (Hydrocarbon plastic)    50      70      ASTM D 4
   Inert Mineral Filler             30      50      AASHTO T 111
   Volatile Matter                           2      ASTM D 6

2.4.5.2   Adhesion Under Hydrostatic Pressure

The sealing compound shall not leak at the joints for a period of 24 hours 
under a vertical 2 m  head pressure.  In a separate test, the sealing 
compound shall not leak under a horizontal pressure of 65 kPa  which is 
reached by slowly applying increments of 13 kPa  every minute.

2.4.5.3   Sag of Flow Resistance

Sagging shall not be detected when tested as follows:  Fill a wooden form 
25 mm  wide and 150 mm  long flush with sealing compound and place in an 
oven at 58 degrees C  in a vertical position for 5 days.

2.4.5.4   Chemical Resistance

The sealing compound when immersed separately in a 5% solution of caustic 
potash, a 5% solution of hydrochloric acid, 5% solution of sulfuric acid 
and a saturated hydrogen sulfide solution for 30 days at ambient room 
temperature shall show no visible deterioration.

PART 3   EXECUTION

3.1   JOINTS

Joints shall be installed at locations indicated and as authorized.

3.1.1   Contraction Joints

Contraction joints may be constructed by inserting tempered hardboard 
strips or rigid PVC or HIPS insert strips into the plastic concrete using a 
steel parting bar, when necessary, or by cutting the concrete with a saw 
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after concrete has set.  Joints shall be approximately 3 mm  wide and shall 
extend into the slab one-fourth the slab thickness, minimum, but not less 
than 25 mm .

3.1.1.1   Joint Strips

Strips shall be of the required dimensions and as long as practicable.  
After the first floating, the concrete shall be grooved with a tool at the 
joint locations.  The strips shall be inserted in the groove and depressed 
until the top edge of the vertical surface is flush with the surface of the 
slab.  The slab shall be floated and finished as specified.  Working of the 
concrete adjacent to the joint shall be the minimum necessary to fill voids 
and consolidate the concrete.  Where indicated, the top portion of the 
strip shall be sawed out after the curing period to form a recess for 
sealer.  The removable section of PVC or HIPS strips shall be discarded and 
the insert left in place.  True alignment of the strips shall be maintained 
during insertion.

3.1.1.2   Sawed Joints

Joint sawing shall be early enough to prevent uncontrolled cracking in the 
slab, but late enough that this can be accomplished without appreciable 
spalling.  Concrete sawing machines shall be adequate in number and power, 
and with sufficient replacement blades to complete the sawing at the 
required rate.  Joints shall be cut to true alignment and shall be cut in 
sequence of concrete placement.  Sludge and cutting debris shall be removed.

3.1.2   Expansion Joints

Preformed expansion joint filler shall be used in expansion and isolation 
joints in slabs around columns and between slabs on grade and vertical 
surfaces where indicated.  The filler shall extend the full slab depth, 
unless otherwise indicated.  The edges of the joint shall be neatly 
finished with an edging tool of 3 mm (1/8 inch)  radius, except where a 
resilient floor surface will be applied.  Where the joint is to receive a 
sealant, the filler strips shall be installed at the proper level below the 
finished floor with a slightly tapered, dressed and oiled wood strip 
temporarily secured to the top to form a recess to the size shown on the 
drawings.  The wood strip shall be removed after the concrete has set.  
Contractor may opt to use a removable expansion filler cap designed and 
fabricated for this purpose in lieu of the wood strip.  The groove shall be 
thoroughly cleaned of laitance, curing compound, foreign materials, 
protrusions of hardened concrete, and any dust which shall be blown out of 
the groove with oil-free compressed air.

3.1.3   Joint Sealant

Sawed contraction joints and expansion joints in slabs shall be filled with 
joint sealant, unless otherwise shown.  Joint surfaces shall be clean, dry, 
and free of oil or other foreign material which would adversely affect the 
bond between sealant and concrete.  Joint sealant shall be applied as 
recommended by the manufacturer of the sealant.

3.1.3.1   Joints With Preformed Compression Seals
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Compression seals shall be installed with equipment capable of installing 
joint seals to the prescribed depth without cutting, nicking, twisting, or 
otherwise distorting or damaging the seal or concrete and with no more than 
5 percent stretching of the seal.  The sides of the joint and, if 
necessary, the sides of the compression seal shall be covered with a 
coating of lubricant.  Butt joints shall be coated with liberal 
applications of lubricant.

3.1.3.2   Joints With Field-Molded Sealant

Joints shall not be sealed when the sealant material, ambient air, or 
concrete temperature is less than 4 degrees C .  When the sealants are 
meant to reduce the sound transmission characteristics of interior walls, 
ceilings, and floors the guidance provided in ASTM C 919 shall be followed. 
 Joints requiring a bond breaker shall be coated with curing compound or 
with bituminous paint.  Bond breaker and back-up material shall be 
installed where required.  Joints shall be primed and filled flush with 
joint sealant in accordance with the manufacturer's recommendations.

3.2   WATERSTOPS, INSTALLATION AND SPLICES

Waterstops shall be installed at the locations shown to form a continuous 
water-tight diaphragm.  Adequate provision shall be made to support and 
completely protect the waterstops during the progress of the work.  Any 
waterstop punctured or damaged shall be repaired or replaced.  Exposed 
waterstops shall be protected during application of form release agents to 
avoid being coated.  Suitable guards shall be provided to protect exposed 
projecting edges and ends of partially embedded waterstops from damage when 
concrete placement has been discontinued.  Splices shall be made by 
certified trained personnel using approved equipment and procedures.

3.2.1   Copper And Stainless Steel

Splices in copper waterstops shall be lap joints made by brazing.  Splices 
in stainless steel waterstops shall be welded using a TIG or MIG process 
utilizing a weld rod to match the stainless.  All welds shall not be 
annealed to maintain physical properties.  Carbon flame shall not be used 
in the annealing process.  Damaged waterstops shall be repaired by removing 
damaged portions and patching.  Patches shall overlap a minimum of 25 mm  
onto undamaged portion of the waterstop.

3.2.2   Flat Steel

Splices in flat steel waterstops shall be properly aligned, butt welded, 
and cleaned of excessive material.

3.2.3   Non-Metallic

Fittings shall be shop made using a machine specifically designed to 
mechanically weld the waterstop.  A miter guide, proper fixturing (profile 
dependant), and portable power saw shall be used to miter cut the ends to 
be joined to ensure good alignment and contact between joined surfaces.  
The splicing of straight lengths shall be done by squaring the ends to be 
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joined.  Continuity of the characteristic features of the cross section of 
the waterstop (ribs, tabular center axis, protrusions, etc.) shall be 
maintained across the splice.

3.2.3.1   Rubber Waterstop

Splices shall be vulcanized or shall be made using cold bond adhesive as 
recommended by the manufacturer.  Splices for TPE-R shall be as specified 
for PVC.

3.2.3.2   Polyvinyl Chloride Waterstop

Splices shall be made by heat sealing the adjacent waterstop edges together 
using a thermoplastic splicing iron utilizing a non-stick surface 
specifically designed for waterstop welding.  The correct temperature shall 
be used to sufficiently melt without charring the plastic.  The spliced 
area, when cooled, shall show no signs of separation, holes, or other 
imperfections when bent by hand in as sharp an angle as possible.

3.2.3.3   Quality Assurance

Edge welding will not be permitted.  Centerbulbs shall be compressed or 
closed when welding to non-centerbulb type.  Waterstop splicing defects 
which are unacceptable include, but are not limited to the following:  1) 
Tensile strength less than 80 percent of parent section.  2) Free lap 
joints.  3) Misalignment of centerbulb, ribs, and end bulbs greater than 2 
mm .  4) Misalignment which reduces waterstop cross section more than 15 
percent.  5) Bond failure at joint deeper than 2 mm  or 15 percent of 
material thickness.  6) Misalignment of waterstop splice resulting in 
misalignment of waterstop in excess of 13 mm in 3 m.   7) Visible porosity 
in the weld area, including pin holes.  8) Charred or burnt material.  9) 
Bubbles or inadequate bonding.  10) Visible signs of splice separation when 
cooled splice is bent by hand at a sharp angle.

3.2.4   Non-Metallic Hydrophilic Waterstop Installation

Ends to be joined shall be miter cut with sharp knife or shears.  The ends 
shall be adhered with cyanacryiate (super glue) adhesive.  When joining 
hydrophilic type waterstop to PVC waterstop, the hydrophilic waterstop 
shall be positioned as shown on the drawings.  A liberal amount of a single 
component hydrophilic sealant shall be applied to the junction to complete 
the transition.

3.2.5   Preformed Plastic Adhesive Installation

The installation of preformed plastic adhesive waterstops shall be a prime, 
peel, place and pour procedure.  Joint surfaces shall be clean and dry 
before priming and just prior to placing the sealing strips.  The end of 
each strip shall be spliced to the next strip with a 25 mm  overlap; the 
overlap shall be pressed firmly to release trapped air.  During damp or 
cold conditions the joint surface shall be flashed with a safe, direct 
flame to warm and dry the surface adequately; the sealing strips shall be 
dipped in warm water to soften the material to achieve maximum bond to the 
concrete surface.

SECTION 03150  Page 9



Ft Bliss  Air Deployment Facility Complex FBADC
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

3.3   CONSTRUCTION JOINTS

Construction joints are specified in Section 03300 CAST-IN-PLACE STRUCTURAL 
CONCRETE except that construction joints coinciding with expansion and 
contraction joints shall be treated as expansion or contraction joints as 
applicable.

    -- End of Section --
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SECTION 04200

MASONRY
AM#0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ACI INTERNATIONAL (ACI)

ACI SP-66 (1994) ACI Detailing Manual

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 82 (1997a) Steel Wire, Plain, for Concrete 
Reinforcement

ASTM A 153/A 153M (1998) Zinc Coating (Hot-Dip) on Iron and 
Steel Hardware

ASTM A 615/A 615M (1996a) Deformed and Plain Billet-Steel 
Bars for Concrete Reinforcement

ASTM C 55 (1997a) Concrete Brick

ASTM C 62 (1997a) Building Brick (Solid Masonry 
Units Made from Clay or Shale)

ASTM C 67 (1998a) Sampling and Testing Brick and 
Structural Clay Tile

ASTM C 90 (1998) Loadbearing Concrete Masonry Units

ASTM C 91 (1998) Masonry Cement

ASTM C 126 (1996) Ceramic Glazed Structural Clay 
Facing Tile, Facing Brick, and Solid 
Masonry Units

ASTM C 129 (1997) Nonloadbearing Concrete Masonry 
Units

ASTM C 140 (1998b) Sampling and Testing Concrete 
Masonry Units

ASTM C 216 (1998) Facing Brick (Solid Masonry Units 
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Made from Clay or Shale)

ASTM C 270 (1997ae1) Mortar for Unit Masonry

ASTM C 476 (1998) Grout for Masonry

ASTM C 494 (1998) Chemical Admixtures for Concrete

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thermal 
Insulation

ASTM C 641 (1982; R 1991) Staining Materials in 
Lightweight Concrete Aggregates

ASTM C 652 (1997) Hollow Brick (Hollow Masonry Units 
Made From Clay or Shale)

ASTM C 744 (1998) Prefaced Concrete and Calcium 
Silicate Masonry Units

ASTM C 780 (1996) Preconstruction and Construction 
Evaluation of Mortars for Plain and 
Reinforced  Unit Masonry

ASTM C 1019 (1989a; R 1998) Sampling and Testing Grout

ASTM C 1072 (1998) Measurement of Masonry Flexural 
Bond Strength

ASTM C 1289 (1998) Faced Rigid Cellular 
Polyisocyanurate Thermal Insulation Board

ASTM D 2000 (1998c) Rubber Products in Automotive 
Applications

ASTM D 2240 (1997el) Rubber Property - Durometer 
Hardness

ASTM D 2287 (1996) Nonrigid Vinyl Chloride Polymer and 
Copolymer Molding and Extrusion Compounds

ASTM E 119 (1998) Fire Tests of Building Construction 
and Materials

ASTM E 447 (1992b) Compressive Strength of Masonry 
Prisms

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:
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SD-01 Data

Clay or Shale Brick; GA.    Prefaced Concrete Masonry Units; GA.    
Insulation; GA.  

Manufacturer's descriptive data.

SD-04 Drawings

Masonry Work; GA.

Drawings including plans, elevations, and details of wall reinforcement; 
details of reinforcing bars at corners and wall intersections; offsets; 
tops, bottoms, and ends of walls; control and expansion joints; and wall 
openings.  Bar splice locations shall be shown.  Drawings shall be provided 
showing the location and layout of glass block units.  If the Contractor 
opts to furnish inch-pound CMU products, drawings showing elevation of 
walls exposed to view and indicating the location of all cut CMU products 
shall be submitted for approval.  Bent bars shall be identified on a 
bending diagram and shall be referenced and located on the drawings.  Wall 
dimensions, bar clearances, and wall openings greater than one masonry unit 
in area shall be shown.  No approval will be given to the shop drawings 
until the Contractor certifies that all openings, including those for 
mechanical and electrical service, are shown.  If, during construction, 
additional masonry openings are required, the approved shop drawings shall 
be resubmitted with the additional openings shown along with the proposed 
changes.  Location of these additional openings shall be clearly 
highlighted.  The minimum scale for wall elevations shall be 1 to 50.   
Reinforcement bending details shall conform to the requirements of ACI SP-66.

SD-08 Statements

Cold Weather Installation; FIO.

Cold weather construction procedures.

SD-09 Reports

  Masonry Cement; GA.  Fire-rated CMU; GA.

Test reports from an approved independent laboratory.  Test reports on a 
previously tested material shall be certified as the same as that proposed 
for use in this project.

SD-13 Certificates

Clay or Shale Brick; FI0.    Concrete Masonry Units (CMU); FIO.      
Anchors, Ties, and Bar Positioners; FIO.  Expansion-Joint Materials; FIO.  
Joint Reinforcement; FIO.  Reinforcing Steel Bars and Rods; FIO.  Masonry 
Cement; FIO.    Insulation; FIO.  Precast Concrete Items; FIO.  

Certificates of compliance stating that the materials meet the specified 
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requirements.

Insulation; FIO.

Certificate attesting that the polyurethane or polyisocyanurate insulation 
furnished for the project contains recovered material, and showing an 
estimated percent of such recovered material.

SD-14 Samples

Concrete Masonry Units (CMU); GA.  Clay or Shale Brick; GA.  

Color samples of three stretcher units and one unit for each type of 
special shape.  Units shall show the full range of color and texture.

Anchors, Ties, and Bar Positioners; FIO GA.

Two of each type used.

Expansion-Joint Material; GA.

One piece of each type used.

Joint Reinforcement; GA.

One piece of each type used, including corner and wall intersection pieces, 
showing at least two cross wires.

Insulation; GA.

One piece of board type insulation, not less than 400 mm by 600 mm  in 
size, containing the label indicating the rated permeance and R-values.

Portable Panel; GA.

One panel of clay or shale brick, 600 mm by 600 mm,  containing 
approximately 24 brick facings to establish range of color and texture.

1.3   SAMPLE MASONRY PANELS

After material samples are approved and prior to starting masonry work, 
sample masonry panels shall be constructed for each type and color of 
masonry required.  At least 48 hours prior to constructing the sample panel 
or panels, the Contractor shall submit written notification to the 
Contracting Officer's Representative.  Sample panels shall not be built in, 
or as part of the structure, but shall be located where directed.

1.3.1   Configuration

Panels shall be L-shaped or otherwise configured to represent all of the 
wall elements.  Panels shall be of the size necessary to demonstrate the 
acceptable level of workmanship for each type of masonry represented on the 
project.  The minimum size of a straight panel or a leg of an L-shaped 
panel shall be 2.5 m  by 1.8 m. 
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1.3.2   Composition

Panels shall show full color range, texture, and bond pattern of the 
masonry work.  The Contractor's method for mortar joint tooling; grouting 
of reinforced vertical cores, collar joints, bond beams, and lintels; 
positioning, securing, and lapping of reinforcing steel; positioning and 
lapping of joint reinforcement (including prefabricated corners); and 
cleaning of masonry work shall be demonstrated during the construction of 
the panels.  Installation or application procedures for anchors, wall ties, 
glass block units, CMU control joints, brick expansion joints, insulation, 
flashing, brick soldier, row lock courses and weep holes shall be shown in 
the sample panels.  The panels shall contain a masonry bonded corner that 
includes a bond beam corner.  

1.3.3   Construction Method

Where anchored veneer walls are required, the Contractor shall demonstrate 
and receive approval for the method of construction; i.e., either bring up 
the two wythes together or separately, with the insulation and appropriate 
ties placed within the specified tolerances across the cavity.  Temporary 
provisions shall be demonstrated to preclude mortar or grout droppings in 
the cavity and to provide a clear open air space of the dimensions shown on 
the drawings.  Where masonry is to be grouted, the Contractor shall 
demonstrate and receive approval on the method that will be used to bring 
up the masonry wythes; support the reinforcing bars; and grout cells, bond 
beams, lintels, and collar joints using the requirements specified herein. 
If sealer is specified to be applied to the masonry units, sealer shall be 
applied to the sample panels.  Panels shall be built on a properly designed 
concrete foundation.

1.3.4   Usage

The completed panels shall be used as the standard of workmanship for the 
type of masonry represented.  Masonry work shall not commence until the 
sample panel for that type of masonry construction has been completed and 
approved.  Panels shall be protected from the weather and construction 
operations until the masonry work has been completed and approved.  After 
completion of the work, the sample panels, including all foundation 
concrete, shall become the property of the Contractor and shall be removed 
from the construction site.

1.4   DELIVERY, HANDLING, AND STORAGE

Materials shall be delivered, handled, stored, and protected to avoid 
chipping, breakage, and contact with soil or contaminating material.

1.4.1   Masonry Units

Concrete masonry units shall be covered or protected from inclement weather 
and shall conform to the moisture content as specified in ASTM C 90when 
delivered to the jobsite.  In addition, glass block units and prefaced 
concrete units shall be stored with their finish surfaces covered.  
Prefabricated lintels shall be marked on top sides to show either the 
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lintel schedule number or the number and size of top and bottom bars.

1.4.2   Reinforcement, Anchors, and Ties

Steel reinforcing bars, coated anchors, ties, and joint reinforcement shall 
be stored above the ground.  Steel reinforcing bars and uncoated ties shall 
be free of loose mill scale and rust.

1.4.3   Cementitious Materials, Sand and Aggregates

Cementitious and other packaged materials shall be delivered in unopened 
containers, plainly marked and labeled with manufacturers' names and 
brands.  Cementitious material shall be stored in dry, weathertight 
enclosures or be completely covered.  Cement shall be handled in a manner 
that will prevent the inclusion of foreign materials and damage by water or 
dampness.  Sand and aggregates shall be stored in a manner to prevent 
contamination or segregation.

PART 2   PRODUCTS

2.1   GENERAL REQUIREMENTS

The source of materials which will affect the appearance of the finished 
work shall not be changed after the work has started except with 
Contracting Officer's approval.  The Contractor has the option to use 
either hard metric or substitute inch-pound (soft-metric) CMU products.  If 
the Contractor decides to substitute inch-pound CMU products, the following 
additional requirements shall be met:  

a.  The metric dimensions indicated on the drawings shall not be 
altered to accommodate inch-pound CMU products either horizontally 
or vertically.  The 100 mm building module shall be maintained, 
except for the CMU products themselves.

b.  Mortar joint widths shall be maintained as specified.

c.  Rebars shall not be cut, bent or eliminated to fit into the 
inch-pound CMU products module.

d.  Brick and inch-pound CMU products shall not be reduced in size 
by more than one-third (1/3) in height and one-half (1/2) in 
length.  Cut CMU products shall not be located at ends of walls, 
corners, and other openings.

e.  Cut, exposed brick and CMU products shall be held to a minimum 
and located where they would have the least impact on the 
architectural aesthetic goals of the facility.

f.  Other building components, built into the CMU products, such 
as window frames, door frames, louvers, grilles, fire dampers, 
etc., that are required to be metric, shall remain metric.

g.  Additional metric guidance shall conform to Section 01415 
METRIC MEASUREMENTS.

SECTION 04200  Page 6



Ft Bliss  Air Deployment Facility Complex FBADC
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

2.2   CLAY OR SHALE BRICK

Color range and texture of clay or shale brick shall be as indicated and 
shall conform to the approved sample.  Grade SW shall be used for brick in 
contact with earth or grade and for all exterior work.  Grade SW or MW 
shall be used in other brickwork.  Brick shall be tested for efflorescence. 
 Clay or shale brick units shall be delivered factory-blended to provide a 
uniform appearance and color range in the completed wall.

2.2.1   Solid Clay or Shale Brick

Solid clay or shale brick shall conform to ASTM C 216, Type FBS.  Brick 
size shall be modular and the nominal size of the brick used shall be as 
indicated on the drawings.  Minimum compressive strength of the brick shall 
be 15.1 MPa.  

2.2.2   Omitted

2.3   Omitted

2.4   CONCRETE MASONRY UNITS (CMU)

Hollow and solid concrete masonry units shall conform to ASTM C 90, Type I. 
 Cement shall have a low alkali content and be of one brand.

2.4.1   Aggregates

Lightweight aggregates and blends of lightweight and heavier aggregates in 
proportions used in producing the units, shall comply with the following 
requirements when tested for stain-producing iron compounds in accordance 
with ASTM C 641:  by visual classification method, the iron stain deposited 
on the filter paper shall not exceed the "light stain" classification.

2.4.2   Kinds and Shapes

Units shall be modular in size and shall include closer, jamb, header, 
lintel, and bond beam units and special shapes and sizes to complete the 
work as indicated.  In exposed interior masonry surfaces, units having a 
bullnose shall be used for vertical external corners except at door, 
window, and louver jambs.  Radius of the bullnose shall be 25 mm (1 inch). 
  Units used in exposed masonry surfaces in any one building shall have a 
uniform fine to medium texture and a uniform color.

2.4.3   Fire-Rated CMU

Concrete masonry units used in fire-rated construction shown on the 
drawings shall be of minimum equivalent thickness for the fire rating 
indicated and the corresponding type of aggregates indicated in TABLE I. 
Units containing more than one of the aggregates listed in TABLE I will be 
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rated on the aggregate requiring the greater minimum equivalent thickness 
to produce the required fire rating.

TABLE I

FIRE-RATED CONCRETE MASONRY UNITS

See note (a) below

                                 Minimum equivalent thickness in
                                 mm (inches) for fire rating of:

  Aggregate Type                 4 hours     3 hours     2 hours
  ________________               _______     _______     _______

  Pumice                        120 (4.7)   100 (4.0)    75 (3.0)

  Expanded slag                 130 (5.0)   110 (4.2)    85 (3.3)

  Expanded clay, shale,         145 (5.7)   120 (4.8)    95 (3.7)
  or slate

  Limestone, scoria, cinders    150 (5.9)   130 (5.0)   100 (4.0)
  or unexpanded slag

  Calcareous gravel             160 (6.2)   135 (5.3)   105 (4.2)

  Siliceous gravel              170 (6.7)   145 (5.7)   115 (4.5)

(a) Minimum equivalent thickness shall equal net volume as determined 
in conformance with ASTM C 140 divided by the product of the 
actual length and height of the face shell of the unit in 
millimeters .  Where walls are to receive plaster or be faced with 
brick, or otherwise form an assembly; the thickness of plaster or 
brick or other material in the assembly will be included in 
determining the equivalent thickness.

2.5   Omitted

2.6   Omitted

2.7   Omitted

2.8   PRECAST CONCRETE ITEMS

Trim, lintels, copings, splashblocks and door sills shall be factory-made 
units from a plant regularly engaged in producing precast concrete units. 
Unless otherwise indicated, concrete shall be 28 MPa (4000 psi)  minimum 
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conforming to Section 03300 CAST-IN-PLACE STRUCTURAL CONCRETE using 13 mm 
(1/2 inch)  to No. 4 nominal-size coarse aggregate, and minimum 
reinforcement shall be the reinforcement required for handling of the 
units.  Clearance of 20 mm shall be maintained between reinforcement and 
faces of units.  Unless precast-concrete items have been subjected during 
manufacture to saturated-steam pressure of at least 827 kPa (120 psi)  for 
at least 5 hours, the items, after casting, shall be either damp-cured for 
24 hours or steam-cured and shall then be aged under cover for 28 days or 
longer.  Cast-concrete members weighing over 35 kg  shall have built-in 
loops of galvanized wire or other approved provisions for lifting and 
anchoring.  Units shall have beds and joints at right angles to the face, 
with sharp true arises and shall be cast with drip grooves on the underside 
where units overhang walls.  Exposed-to-view surfaces shall be free of 
surface voids, spalls, cracks, and chipped or broken edges.  Precast units 
exposed-to-view shall be of uniform appearance and color.  Unless otherwise 
specified, units shall have a smooth dense finish.  Prior to use, each item 
shall be wetted and inspected for crazing.  Items showing evidence of 
dusting, spalling, crazing, or having surfaces treated with a protective 
coating will be rejected.

2.8.1   Lintels

Precast lintels, unless otherwise shown, shall be of a thickness equal to 
the wall and reinforced the same as indicated for cast in place lintels.  
Top of lintels shall be labeled "TOP" or otherwise identified and each 
lintel shall be clearly marked to show location in the structure.

2.9   STONE ITEMS

Stone for trim, sills, lintels, and copings shall be limestone, sandstone, 
or granite, and shall be cut to the design shown.  Sandstone shall be 
standard grade, buff, gray, or buff brown, with a smooth finish free from 
clay pits and tool marks.  Granite shall be a good commercial grade 
building granite of medium or moderately coarse grain, and a light or 
medium gray or light pink color, with a smooth machine finish on washes, 
4-cut finish on treads, and 6-cut or equivalent machine finish on other 
exposed surfaces.  Limestone shall be standard buff limestone with a smooth 
machine finish free from tool marks.  Lintels, except when supported by a 
steel member, shall be 100 mm (4 inches)  or more thick from face to back 
edge and of the depth required to support the masonry over the opening.  
Stone shall have beds and joints at right angles to the face, with sharp, 
true arises.  Copings and sills shall be provided with washes, and where 
overhanging the walls, shall have drips cut on the underside.

2.10   MORTAR

Mortar shall be Type S in accordance with the proportion specification of 
ASTM C 270 except Type S cement-lime mortar proportions shall be 1 part 
cement, 1/2 part lime and 4-1/2 parts aggregate; Type N cement-lime mortar 
proportions shall be 1 part cement, 1 part lime and 6 parts aggregate; when 
masonry cement ASTM C 91 is used the maximum air content shall be limited 
to 12 percent and performance equal to cement-lime mortar shall be 
verified.  Verification of masonry cement performance shall be based on 
ASTM C 780 and ASTM C 1072.  Mortar for prefaced concrete masonry unit 
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wainscots shall contain aggregates with 100 percent passing the 2.36 mm  
sieve and 95 percent passing the 1.18 mm  sieve.  Pointing mortar in 
showers and kitchens shall contain ammonium stearate, or aluminum 
tri-stearate, or calcium stearate in an amount equal to 3 percent by weight 
of cement used.  Cement shall have a low alkali content and be of one 
brand.  Aggregates shall be from one source.

2.11   GROUT

Grout shall conform to ASTM C 476.  Cement used in grout shall have a low 
alkali content.  Grout slump shall be between 200 and 250 mm.   Grout shall 
be used subject to the limitations of Table III.  Proportions shall not be 
changed and materials with different physical or chemical characteristics 
shall not be used in grout for the work unless additional evidence is 
furnished that the grout meets the specified requirements.

2.11.1   Omitted

2.11.2   Grout Barriers

Grout barriers for vertical cores shall consist of fine mesh wire, 
fiberglass, or expanded metal.

2.12   ANCHORS, TIES, AND BAR POSITIONERS

Anchors and ties shall be fabricated without drips or crimps and shall be 
zinc-coated in accordance with ASTM A 153/A 153M, Class B-2.  Steel wire 
used for anchors and ties shall be fabricated from steel wire conforming to 
ASTM A 82.  Anchors and ties shall be sized to provide a minimum of 16 mm  
mortar cover from either face.

2.12.1   Wire Mesh Ties

Wire mesh for tying 100 mm (4 inch)  thick concrete masonry unit partitions 
to other intersecting masonry partitions shall be 13 mm (1/2 inch)  mesh of 
minimum 16 gauge  steel wire.  Minimum lengths shall be not less than 300 
mm. 

2.12.2   Wall Ties

Wall ties shall be rectangular-shaped or Z-shaped fabricated of 5 mm (3/16 
inch)  diameter zinc-coated steel wire.  Rectangular wall ties shall be no 
less than 100 mm (4 inches)  wide.  Wall ties may also be of a continuous 
type conforming to paragraph JOINT REINFORCEMENT.  Adjustable type wall 
ties, if approved for use, shall consist of two essentially U-shaped 
elements fabricated of 5 mm (3/16 inch)  diameter zinc-coated steel wire.  
Adjustable ties shall be of the double pintle to eye type and shall allow a 
maximum of 13 mm (1/2 inch)  eccentricity between each element of the tie.  
Play between pintle and eye opening shall be not more than 2 mm (1/16 inch).
   The pintle and eye elements shall be formed so that both can be in the 
same plane.
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2.12.3   Dovetail Anchors

Dovetail anchors shall be of the flexible wire type, 5 mm (3/16 inch)  
diameter zinc-coated steel wire, triangular shaped, and attached to a 12 
gauge  or heavier steel dovetail section.  These anchors shall be used for 
anchorage of veneer wythes or composite-wall facings extending over the 
face of concrete columns, beams, or walls.  Cells within vertical planes of 
these anchors shall be filled solid with grout for full height of walls or 
partitions, or solid units may be used.  Dovetail slots are specified in 
Section 03300 CAST-IN-PLACE STRUCTURAL CONCRETE.

2.12.4   Adjustable Anchors

Adjustable anchors shall be 5 mm (3/16 inch)  diameter steel wire, 
triangular-shaped.  Anchors attached to steel shall be 8 mm (5/16 inch)  
diameter steel bars placed to provide 2 mm (1/16 inch)  play between 
flexible anchors and structural steel members.  Spacers shall be welded to 
rods and columns.  Equivalent welded-on steel anchor rods or shapes 
standard with the flexible-anchor manufacturer may be furnished when 
approved.  Welds shall be cleaned and given one coat of zinc-rich touch up 
paint.

2.12.5   Bar Positioners

Bar positioners, used to prevent displacement of reinforcing bars during 
the course of construction, shall be factory fabricated from 9 gauge steel 
wire or equivalent, and coated with a hot-dip galvanized finish.  Not more 
than one wire shall cross the cell.

2.13   JOINT REINFORCEMENT

Joint reinforcement shall be factory fabricated from steel wire conforming 
to ASTM A 82, welded construction.  Tack welding will not be acceptable in 
reinforcement used for wall ties.  Wire shall have zinc coating conforming 
to ASTM A 153/A 153M, Class B-2.  All wires shall be a minimum of 9 gauge.  
Reinforcement shall be ladder type design, having one longitudinal wire in 
the mortar bed of each face shell for hollow units and one wire for solid 
units.  Joint reinforcement shall be placed a minimum of 16 mm  cover from 
either face.  The distance between crosswires shall not exceed 400 mm (16 
inches).   Joint reinforcement for straight runs shall be furnished in flat 
sections not less than 3 m (10 feet)  long.  Joint reinforcement shall be 
provided with factory formed corners and intersections.  If approved for 
use, joint reinforcement may be furnished with adjustable wall tie features.

2.14   REINFORCING STEEL BARS AND RODS

Reinforcing steel bars and rods shall conform to ASTM A 615/A 615M, Grade 
60.

2.15   Omitted

2.16   EXPANSION-JOINT MATERIALS
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Backer rod and sealant shall be adequate to accommodate joint compression 
equal to 50 percent of the width of the joint.  The backer rod shall be 
compressible rod stock of polyethylene foam, polyurethane foam, butyl 
rubber foam, or other flexible, nonabsorptive material as recommended by 
the sealant manufacturer.  Sealant shall conform to Section 07900JOINT 
SEALING.

2.17   INSULATION

2.17.1   Rigid Board-Type Insulation

Rigid board-type insulation shall be extruded polystyrene, polyurethane, or 
polyisocyanurate.  Polystyrene shall conform to ASTM C 578.  Polyurethane 
or polyisocyanurate shall conform to ASTM C 1289, Type I, Class 2, faced 
with aluminum foil on both sides of the foam.  The insulation shall be a 
standard product and shall be marked with not less than the manufacturer's 
trademark or name, the specification number, the permeance and R-values.

2.17.1.1   Omitted

2.17.1.2   Omitted

2.17.2   Insulation Adhesive

Insulation adhesive shall be specifically prepared to adhere the insulation 
to the masonry and, where applicable, to the thru-wall flashing.  The 
adhesive shall not deleteriously affect the insulation, and shall have a 
record of satisfactory and proven performance for the conditions under 
which to be used.

2.18   FLASHING

Flashing shall be as specified in Section 07600 SHEET METALWORK, GENERAL.

PART 3   EXECUTION

3.1   ENVIRONMENTAL REQUIREMENTS

3.1.1   Hot Weather Installation

The following precautions shall be taken if masonry is erected when the 
ambient air temperature is more than 37 degrees C  in the shade and the 
relative humidity is less than 50 percent.  All masonry materials shall be 
shaded from direct sunlight; mortar beds shall be spread no more than 1.2 m 
 ahead of masonry; masonry units shall be set within one minute of 
spreading mortar; and after erection, masonry shall be protected from 
direct exposure to wind and sun for 48 hours.

3.1.2   Cold Weather Installation
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Before erecting masonry when ambient temperature or mean daily air 
temperature falls below 4 degrees C,  a written statement of proposed cold 
weather construction procedures shall be submitted for approval.  The 
following precautions shall be taken during all cold weather erection.

3.1.2.1   Preparation

Ice or snow formed on the masonry bed shall be thawed by the application of 
heat.  Heat shall be applied carefully until the top surface of the masonry 
is dry to the touch.  Sections of masonry deemed frozen and damaged shall 
be removed before continuing construction of those sections.

a.  Air Temperature 4 to 0 degrees C.   Sand or mixing water shall be 
heated to produce mortar temperatures between 4 degrees C and 49 
degrees C. 

b.  Air Temperature 0 to minus 4 degrees C. Sand and mixing water 
shall be heated to produce mortar temperatures between 4 degrees C 
and 49 degrees C.   Temperature of mortar on boards shall be 
maintained above freezing.

c.  Air Temperature minus 4 to minus 7 degrees C.   Sand and mixing 
water shall be heated to provide mortar temperatures between 4 
degrees C and 49 degrees C.   Temperature of mortar on boards 
shall be maintained above freezing.  Sources of heat shall be used 
on both sides of walls under construction.  Windbreaks shall be 
employed when wind is in excess of 24 km/hour. 

d.  Air Temperature minus 7 degrees C  and below.  Sand and mixing 
water shall be heated to provide mortar temperatures between 4 
degrees C and 49 degrees C.   Enclosure and auxiliary heat shall 
be provided to maintain air temperature above 0 degrees C.   
Temperature of units when laid shall not be less than minus 7 
degrees C. 

3.1.2.2   Completed Masonry and Masonry Not Being Worked On

a.  Mean daily air temperature 4 degrees C to 0 degrees C.   Masonry 
shall be protected from rain or snow for 24 hours by covering with 
weather-resistive membrane.

b.  Mean daily air temperature 0 degrees C to minus 4 degrees C.   
Masonry shall be completely covered with weather-resistant 
membrane for 24 hours.

c.  Mean Daily Air Temperature minus 4 degrees C to minus 7 degrees C. 
  Masonry shall be completely covered with insulating blankets or 
equally protected for 24 hours.

d.  Mean Daily Temperature minus 7 degrees C  and Below.  Masonry 
temperature shall be maintained above 0 degrees C  for 24 hours by 
enclosure and supplementary heat, by electric heating blankets, 
infrared heat lamps, or other approved methods.
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3.2   LAYING MASONRY UNITS

Masonry units shall be laid in running bond pattern.  Facing courses shall 
be level with back-up courses, unless the use of adjustable ties has been 
approved in which case the tolerances shall be plus or minus 13 mm.   Each 
unit shall be adjusted to its final position while mortar is still soft and 
plastic.  Units that have been disturbed after the mortar has stiffened 
shall be removed, cleaned, and relaid with fresh mortar.  Air spaces, 
cavities, chases, expansion joints, and spaces to be grouted shall be kept 
free from mortar and other debris.  Units used in exposed masonry surfaces 
shall be selected from those having the least amount of chipped edges or 
other imperfections detracting from the appearance of the finished work.  
Vertical joints shall be kept plumb.  Units being laid and surfaces to 
receive units shall be free of water film and frost.  Solid units shall be 
laid in a nonfurrowed full bed of mortar.  Mortar for veneer wythes shall 
be beveled and sloped toward the center of the wythe from the cavity side.  
Units shall be shoved into place so that the vertical joints are tight.  
Vertical joints of brick and the vertical face shells of concrete masonry 
units, except where indicated at control, expansion, and isolation joints, 
shall be completely filled with mortar.  Mortar will be permitted to 
protrude up to 13 mm  into the space or cells to be grouted.  Means shall 
be provided to prevent mortar from dropping into the space below.  In 
double wythe construction, the inner wythe may be brought up not more than 
400 mm  ahead of the outer wythe.  Collar joints shall be filled with 
mortar or grout during the laying of the facing wythe, and filling shall 
not lag the laying of the facing wythe by more than 200 mm. 

3.2.1   Surface Preparation

Surfaces upon which masonry is placed shall be cleaned of laitance, dust, 
dirt, oil, organic matter, or other foreign materials and shall be slightly 
roughened to provide a surface texture with a depth of at least 3 mm.   
Sandblasting shall be used, if necessary, to remove laitance from pores and 
to expose the aggregate.

3.2.2   Forms and Shores

Forms and shores shall be sufficiently rigid to prevent deflections which 
may result in cracking or other damage to supported masonry and 
sufficiently tight to prevent leakage of mortar and grout.  Supporting 
forms and shores shall not be removed in less than 10 days.

3.2.3   Concrete Masonry Units

Units in piers, pilasters, columns, starting courses on footings, solid 
foundation walls, lintels, and beams, and where cells are to be filled with 
grout shall be full bedded in mortar under both face shells and webs.  
Other units shall be full bedded under both face shells.  Head joints shall 
be filled solidly with mortar for a distance in from the face of the unit 
not less than the thickness of the face shell.  Foundation walls below 
grade shall be grouted solid.  Jamb units shall be of the shapes and sizes 
to conform with wall units.  Solid units may be incorporated in the masonry 
work where necessary to fill out at corners, gable slopes, and elsewhere as 
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approved.  Double walls shall be stiffened at wall-mounted plumbing 
fixtures by use of strap anchors, two above each fixture and two below each 
fixture, located to avoid pipe runs, and extending from center to center of 
the double wall.  Walls and partitions shall be adequately reinforced for 
support of wall-hung plumbing fixtures when chair carriers are not 
specified.

3.2.4   Clay or Shale Brick Units

Brick facing shall be laid with the better face exposed.  Brick shall be 
laid in running bond with each course bonded at corners, unless otherwise 
indicated.  Molded brick shall be laid with the frog side down.  Brick that 
is cored, recessed, or has other deformations may be used in sills, treads, 
soldier courses, except where deformations will be exposed to view.

3.2.4.1   Wetting of Units

Wetting of clay, shale brick, or hollow brick units having an initial rate 
of absorption of more than 0.155 gm per minute per square cm (1 gm per 
minute per square inch)  of bed surface shall be in conformance with ASTM C 
67.  The method of wetting shall ensure that each unit is nearly saturated 
but surface dry when laid.

3.2.4.2   Solid Units

Bed, head, and collar joints shall be completely filled with mortar.

3.2.4.3   Hollow Units

Hollow units shall be laid as specified for concrete masonry units.

3.2.5   Tolerances

Masonry shall be laid plumb, true to line, with courses level.  Bond 
pattern shall be kept plumb throughout.  Corners shall be square unless 
noted otherwise.  Except for walls constructed of prefaced concrete masonry 
units, masonry shall be laid within the following tolerances (plus or minus 
unless otherwise noted):

TABLE II

TOLERANCES

  Variation from the plumb in the lines
  and surfaces of columns, walls and arises
  ____________________________________________________________

  In adjacent masonry units                               3 mm
  In 3 m                                                  6 mm
  In 6 m                                                 10 mm
  In 12 m or more                                        13 mm

  Variations from the plumb for external corners,
  expansion joints, and other conspicuous lines
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TOLERANCES
  ____________________________________________________________

  In 6 m                                                  6 mm
  In 12 m or more                                        13 mm

  Variations from the level for exposed lintels,
  sills, parapets, horizontal grooves, and other
  conspicuous lines
  ____________________________________________________________

  In 6 m                                                  6 mm
  In 12 m or more                                        13 mm

  Variation from level for bed joints and top
  surfaces of bearing walls
  ____________________________________________________________

  In 3 m                                                  6 mm
  In 12 m or more                                        13 mm

  Variations from horizontal lines
  ____________________________________________________________

  In 3 m                                                  6 mm
  In 6 m                                                 10 mm
  In 12 m or more                                        13 mm

  Variations in cross sectional dimensions of
  columns and in thickness of walls
  ____________________________________________________________

  Minus                                                   6 mm
  Plus                                                   13 mm

3.2.6   Cutting and Fitting

Full units of the proper size shall be used wherever possible, in lieu of 
cut units.  Cutting and fitting, including that required to accommodate the 
work of others, shall be done by masonry mechanics using power masonry 
saws.  Concrete masonry units may be wet or dry cut.  Wet cut units, before 
being placed in the work, shall be dried to the same surface-dry appearance 
as uncut units being laid in the wall.  Cut edges shall be clean, true and 
sharp.  Openings in the masonry shall be made carefully so that wall 
plates, cover plates or escutcheons required by the installation will 
completely conceal the openings and will have bottoms parallel with the 
masonry bed joints.  Reinforced masonry lintels shall be provided above 
openings over 300 mm  wide for pipes, ducts, cable trays, and other wall 
penetrations, unless steel sleeves are used.

3.2.7   Jointing

Joints shall be tooled when the mortar is thumbprint hard.  Horizontal 
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joints shall be tooled last.  Joints shall be brushed to remove all loose 
and excess mortar.  Mortar joints shall be finished as follows:

3.2.7.1   Flush Joints

Joints in concealed masonry surfaces and joints at electrical outlet boxes 
in wet areas shall be flush cut.  Flush cut joints shall be made by cutting 
off the mortar flush with the face of the wall.  Joints in unparged masonry 
walls below grade shall be pointed tight.  Flush joints for architectural 
units, such as fluted units, shall completely fill both the head and bed 
joints.

3.2.7.2   Tooled Joints

Joints in exposed exterior and interior masonry surfaces shall be tooled 
slightly concave.  Joints shall be tooled with a jointer slightly larger 
than the joint width so that complete contact is made along the edges of 
the unit.  Tooling shall be performed so that the mortar is compressed and 
the joint surface is sealed.  Jointer of sufficient length shall be used to 
obtain a straight and true mortar joint.

3.2.7.3   Door and Window Frame Joints

On the exposed interior side of exterior frames, joints between frames and 
abutting masonry walls shall be raked to a depth of 10 mm.   On the 
exterior side of exterior frames, joints between frames and abutting 
masonry walls shall be raked to a depth of 10 mm. 

3.2.8   Joint Widths

Joint widths shall be as follows:

3.2.8.1   Concrete Masonry Units

Concrete masonry units shall have 10 mm (3/8 inch)  joints, except for 
prefaced concrete masonry units.

3.2.8.2   Omitted

3.2.8.3   Brick

Brick joint widths shall be the difference between the actual and nominal 
dimensions of the brick in either height or length.  Brick expansion joint 
widths shall be as shown.

3.2.9   Embedded Items

Spaces around built-in items shall be filled with mortar.  Openings around 
flush-mount electrical outlet boxes in wet locations shall be pointed with 
mortar.  Anchors, ties, wall plugs, accessories, flashing, pipe sleeves and 
other items required to be built-in shall be embedded as the masonry work 
progresses.  Anchors, ties and joint reinforcement shall be fully embedded 
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in the mortar.  Cells receiving anchor bolts and cells of the first course 
below bearing plates shall be filled with grout.

3.2.10   Unfinished Work

Unfinished work shall be stepped back for joining with new work.  Toothing 
may be resorted to only when specifically approved.  Loose mortar shall be 
removed and the exposed joints shall be thoroughly cleaned before laying 
new work.

3.2.11   Masonry Wall Intersections

Each course shall be masonry bonded at corners and elsewhere as shown.  
Masonry walls shall be anchored or tied together at corners and 
intersections with bond beam reinforcement and prefabricated corner or tee 
pieces of joint reinforcement as shown.

3.2.12   Partitions

Partitions shall be continuous from floor to underside of floor or roof 
deck where shown.  Openings in firewalls around joists or other structural 
members shall be filled as indicated or approved.  Where suspended ceilings 
on both sides of partitions are indicated, the partitions other than those 
shown to be continuous may be stopped approximately 100 mm (4 inches)  
above the ceiling level.  An isolation joint shall be placed in the 
intersection between partitions and structural or exterior walls as shown.  
Interior partitions having 100 mm (4 inch)  nominal thick units shall be 
tied to intersecting partitions of 100 mm (4 inch)  units, 125 mm  into 
partitions of 150 mm (6 inch)  units, and 175  into partitions of 200 mm (8 
inch)  or thicker units.  Cells within vertical plane of ties shall be 
filled solid with grout for full height of partition or solid masonry units 
may be used.  Interior partitions having masonry walls over 100 mm (4 
inches)  thick shall be tied together with joint reinforcement.  Partitions 
containing joint reinforcement shall be provided with prefabricated pieces 
at corners and intersections or partitions.

3.3   ANCHORED VENEER CONSTRUCTION

The inner and outer wythes shall be completely separated by a continuous 
airspace as shown on the drawings.  Both the inner and the outer wythes 
shall be laid up together except when adjustable joint reinforcement 
assemblies are approved for use.  When both wythes are not brought up 
together, through-wall flashings shall be protected from damage until they 
are fully enclosed in the wall.  The airspace between the wythes shall be 
kept clear and free of mortar droppings by temporary wood strips laid on 
the wall ties and carefully lifted out before placing the next row of ties. 
 A coarse gravel or drainage material shall be placed behind the weep holes 
in the cavity to a minimum depth of 100 mm  of coarse aggregate or 250 mm  
of drainage material to keep mortar droppings from plugging the weep holes.

3.4   WEEP HOLES

Weep holes shall be provided not more than 600 mm  on centers in mortar 
joints of the exterior wythe above wall flashing, over foundations, bond 
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beams, and any other horizontal interruptions of the cavity.  Weep holes 
shall be formed by placing short lengths of well-greased No. 10, 8 mm (5/16 
inch)  nominal diameter, braided cotton sash cord in the mortar and 
withdrawing the cords after the wall has been completed.  Other approved 
methods may be used for providing weep holes.  Weep holes shall be kept 
free of mortar and other obstructions.

3.5   Omitted

3.6   Omitted

3.7   Omitted

3.8   Omitted

3.9   MORTAR

Mortar shall be mixed in a mechanically operated mortar mixer for at least 
3 minutes, but not more than 5 minutes.  Measurement of ingredients for 
mortar shall be by volume.  Ingredients not in containers, such as sand, 
shall be accurately measured by the use of measuring boxes.  Water shall be 
mixed with the dry ingredients in sufficient amount to provide a workable 
mixture which will adhere to the vertical surfaces of masonry units.  
Mortar that has stiffened because of loss of water through evaporation 
shall be retempered by adding water to restore the proper consistency and 
workability.  Mortar that has reached its initial set or that has not been 
used within 2-1/2 hours after mixing shall be discarded.

3.10   REINFORCING STEEL

Reinforcement shall be cleaned of loose, flaky rust, scale, grease, mortar, 
grout, or other coating which might destroy or reduce its bond prior to 
placing grout.  Bars with kinks or bends not shown on the drawings shall 
not be used.  Reinforcement shall be placed prior to grouting.  Unless 
otherwise indicated, vertical wall reinforcement shall extend to within 50 
mm  of tops of walls.

3.10.1   Positioning Bars

Vertical bars shall be accurately placed within the cells at the positions 
indicated on the drawings.  A minimum clearance of 13 mm shall be 
maintained between the bars and masonry units.  Minimum clearance between 
parallel bars shall be one diameter of the reinforcement.  Vertical 
reinforcing may be held in place using bar positioners located near the 
ends of each bar and at intermediate intervals of not more than 192 
diameters of the reinforcement.  Column and pilaster ties shall be wired in 
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position around the vertical steel.  Ties shall be in contact with the 
vertical reinforcement and shall not be placed in horizontal bed joints.

3.10.2   Splices

Bars shall be lapped a minimum of 48 diameters of the reinforcement.  
Welded or mechanical connections shall develop at least 125 percent of the 
specified yield strength of the reinforcement.

3.11   JOINT REINFORCEMENT

Joint reinforcement shall be installed at 400 mm (16 inches)  on center or 
as indicated.  Reinforcement shall be lapped not less than 150 mm.   
Prefabricated sections shall be installed at corners and wall 
intersections.  The longitudinal wires of joint reinforcement shall be 
placed to provide not less than 16 mm  cover to either face of the unit.

3.12   PLACING GROUT

Cells containing reinforcing bars shall be filled with grout.  Hollow 
masonry units in walls or partitions supporting plumbing, heating, or other 
mechanical fixtures, voids at door and window jambs, and other indicated 
spaces shall be filled solid with grout.  Cells under lintel bearings on 
each side of openings shall be filled solid with grout for full height of 
openings.  Walls below grade, lintels, and bond beams shall be filled solid 
with grout.  Units other than open end units may require grouting each 
course to preclude voids in the units.  Grout not in place within 1-1/2 
hours after water is first added to the batch shall be discarded. 
Sufficient time shall be allowed between grout lifts to preclude 
displacement or cracking of face shells of masonry units.  If blowouts, 
flowouts, misalignment, or cracking of face shells should occur during 
construction, the wall shall be torn down and rebuilt.

3.12.1   Vertical Grout Barriers for Fully Grouted Walls

Grout barriers shall be provided not more than 10 m  apart, or as required, 
to limit the horizontal flow of grout for each pour.

3.12.2   Horizontal Grout Barriers

Grout barriers shall be embedded in mortar below cells of hollow units 
receiving grout.

3.12.3   Grout Holes and Cleanouts

3.12.3.1   Grout Holes

Grouting holes shall be provided in slabs, spandrel beams, and other 
in-place overhead construction.  Holes shall be located over vertical 
reinforcing bars or as required to facilitate grout fill in bond beams. 
Additional openings spaced not more than 400 mm (16 inches)  on centers 
shall be provided where grouting of all hollow unit masonry is indicated.  
Openings shall not be less than 100 mm  in diameter or 75 by 100 mm  in 
horizontal dimensions.  Upon completion of grouting operations, grouting 
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holes shall be plugged and finished to match surrounding surfaces.

3.12.3.2   Cleanouts for Hollow Unit Masonry Construction

Cleanout holes shall be provided at the bottom of every pour in cores 
containing vertical reinforcement when the height of the grout pour exceeds 
1.5 m.   Where all cells are to be grouted, cleanout courses shall be 
constructed using bond beam units in an inverted position to permit 
cleaning of all cells.  Cleanout holes shall be provided at a maximum 
spacing of 800 mm (32 inches)  where all cells are to be filled with grout. 
 A new series of cleanouts shall be established if grouting operations are 
stopped for more than 4 hours.  Cleanouts shall not be less than 75 by 100 
mm  openings cut from one face shell.  Manufacturer's standard cutout units 
may be used at the Contractor's option.  Cleanout holes shall not be closed 
until masonry work, reinforcement, and final cleaning of the grout spaces 
have been completed and inspected.  For walls which will be exposed to 
view, cleanout holes shall be closed in an approved manner to match 
surrounding masonry.

3.12.3.3   Cleanouts for Solid Unit Masonry Construction

Cleanouts for construction of walls consisting of a grout filled cavity 
between solid masonry wythes shall be provided at the bottom of every pour 
by omitting every other masonry unit from one wythe.  A new series of 
cleanouts shall be established if grouting operations are stopped for more 
than 4 hours.  Cleanout holes shall not be plugged until masonry work, 
reinforcement, and final cleaning of the grout spaces have been completed 
and inspected.  For walls which will be exposed to view, cleanout holes 
shall be closed in an approved manner to match surrounding masonry.

3.12.4   Grouting Equipment

3.12.4.1   Grout Pumps

Pumping through aluminum tubes will not be permitted.  Pumps shall be 
operated to produce a continuous stream of grout without air pockets, 
segregation, or contamination.  Upon completion of each day's pumping, 
waste materials and debris shall be removed from the equipment, and 
disposed of outside the masonry.

3.12.4.2   Vibrators

Internal vibrators shall maintain a speed of not less than 5,000 impulses 
per minute when submerged in the grout.  At least one spare vibrator shall 
be maintained at the site at all times.  Vibrators shall be applied at 
uniformly spaced points not further apart than the visible effectiveness of 
the machine.  Duration of vibration shall be limited to time necessary to 
produce satisfactory consolidation without causing segregation.

3.12.5   Grout Placement

Masonry shall be laid to the top of a pour before placing grout.  Grout 
shall not be placed in two-wythe solid unit masonry cavity until mortar 
joints have set for at least 3 days during hot weather and 5 days during 
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cold damp weather.  Grout shall not be placed in hollow unit masonry until 
mortar joints have set for at least 24 hours.  Grout shall be placed using 
a hand bucket, concrete hopper, or grout pump to completely fill the grout 
spaces without segregation of  the aggregates.  Vibrators shall not be 
inserted into lower pours that are in a semi-solidified state.  The height 
of grout pours and type of grout used shall be limited by the dimensions of 
grout spaces as indicated in Table III.  Low-lift grout methods may be used 
on pours up to and including 1.5 m  in height.  High-lift grout methods 
shall be used on pours exceeding 1.5 m  in height.

3.12.5.1   Low-Lift Method

Grout shall be placed at a rate that will not cause displacement of the 
masonry due to hydrostatic pressure of the grout.  Mortar protruding more 
than 13 mm  into the grout space shall be removed before beginning the 
grouting operation.  Grout pours 300 mm  or less in height shall be 
consolidated by mechanical vibration or by puddling.  Grout pours over 300 
mm  in height shall be consolidated by mechanical vibration and 
reconsolidated by mechanical vibration after initial water loss and 
settlement has occurred.  Vibrators shall not be inserted into lower pours 
that are in a semi-solidified state.  Low-lift grout shall be used subject 
to the limitations of Table III.

3.12.5.2   High-Lift Method

Mortar droppings shall be cleaned from the bottom of the grout space and 
from reinforcing steel.  Mortar protruding more than 6 mm into the grout 
space shall be removed by dislodging the projections with a rod or stick as 
the work progresses.  Reinforcing, bolts, and embedded connections shall be 
rigidly held in position before grouting is started.  CMU units shall not 
be pre-wetted.  Grout, from the mixer to the point of deposit in the grout 
space shall be placed as rapidly as practical by pumping and placing 
methods which will prevent segregation of the mix and cause a minimum of 
grout splatter on reinforcing and masonry surfaces not being immediately 
encased in the grout lift.  The individual lifts of grout shall be limited 
to 1.2 m  in height.  The first lift of grout shall be placed to a uniform 
height within the pour section and vibrated thoroughly to fill all voids.  
This first vibration shall follow immediately behind the pouring of the 
grout using an approved mechanical vibrator.  After a waiting period 
sufficient to permit the grout to become plastic, but before it has taken 
any set, the succeeding lift shall be poured and vibrated 300 to 450 mm  
into the preceding lift.  If the placing of the succeeding lift is going to 
be delayed beyond the period of workability of the preceding, each lift 
shall be reconsolidated by reworking with a second vibrator as soon as the 
grout has taken its settlement shrinkage.  The waiting, pouring, and 
reconsolidation steps shall be repeated until the top of the pour is 
reached.  The top lift shall be reconsolidated after the required waiting 
period.  The high-lift grouting of any section of wall between vertical 
grout barriers shall be completed to the top of a pour in one working day 
unless a new series of cleanout holes is established and the resulting 
horizontal construction joint cleaned.  High-lift grout shall be used 
subject to the limitations in Table III.

SECTION 04200  Page 22



Ft Bliss  Air Deployment Facility Complex FBADC
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

TABLE III

POUR HEIGHT AND TYPE OF GROUT FOR VARIOUS GROUT SPACE DIMENSIONS

                                   Minimum Dimensions of the
                                   Total Clear Areas Within Grout
  Maximum                          Spaces and Cells (mm) (1,2)
  Grout Pour
  Height        Grout     Grouting    Multiwythe    Hollow-unit
  (m) (4)       Type      Procedure   Masonry (3)   Masonry
 ____________  _______  ____________  ___________  _____________

    0.3         Fine      Low Lift        20         40 x 50
    1.5         Fine      Low Lift        50         50 x 75
    2.4         Fine      High Lift       50         50 x 75
    3.6         Fine      High Lift       65         65 x 75
    7.3         Fine      High Lift       75         75 x 75
    0.3        Coarse     Low Lift        40         40 x 75
    1.5        Coarse     Low Lift        50         65 x 75
    2.4        Coarse     High Lift       50         75 x 75
    3.6        Coarse     High Lift       65         75 x 75
    7.3        Coarse     High Lift       75         75 x 100

Notes:
(1) The actual grout space or cell dimension must be larger than the 

sum of the following items:
a) The required minimum dimensions of total clear areas given in 
the table above;
b) The width of any mortar projections within the space;
c) The horizontal projections of the diameters of the horizontal 
reinforcing bars within a cross section of the grout space or cell.

(2) The minimum dimensions of the total clear areas shall be made up 
of one or more open areas, with at least one area being 20 mm or 
greater in width.

(3) For grouting spaces between masonry wythes.

(4) Where only cells of hollow masonry units containing reinforcement 
are grouted, the maximum height of the pour shall not exceed the 
distance between horizontal bond beams.

3.13   BOND BEAMS

Bond beams shall be filled with grout and reinforced as indicated on the 
drawings.  Grout barriers shall be installed under bond beam units to 
retain the grout as required.  Reinforcement shall be continuous, including 
around corners, except through control joints or expansion joints, unless 
otherwise indicated on the drawings.  Where splices are required for 
continuity, reinforcement shall be lapped 48 bar diameters.  A minimum 
clearance of 13 mm  shall be maintained between reinforcement and interior 
faces of units.
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3.14   CONTROL JOINTS

Control joints shall be provided as indicated and shall be constructed by 
using special control-joint units in accordance with the details shown on 
the drawings.  Sash jamb units shall have a 19 by 19 mm (3/4 by 3/4 inch)  
groove near the center at end of each unit.  The vertical mortar joint at 
control joint locations shall be continuous, including through all bond 
beams.  This shall be accomplished by utilizing half blocks in alternating 
courses on each side of the joint.  The control joint key shall be 
interrupted in courses containing continuous bond beam steel.  In single 
wythe exterior masonry walls, the exterior control joints shall be raked to 
a depth of 20 mm;  backer rod and sealant shall be installed in accordance 
with Section 07900 JOINT SEALING.  Exposed interior control joints shall be 
raked to a depth of 6 mm .  Concealed control joints shall be flush cut.

3.15   BRICK EXPANSION JOINTS AND CONCRETE MASONRY VENEER JOINTS

Brick expansion joints and concrete masonry veneer joints shall be provided 
and constructed as shown on the drawings.  Joints shall be kept free of 
mortar and other debris.

3.16   SHELF ANGLES

Shelf angles shall be adjusted as required to keep the masonry level and at 
the proper elevation.  Shelf angles shall be galvanized.  Shelf angles 
shall be provided in sections not longer than 3 m  and installed with a 6 mm
  gap between sections.  Shelf angles shall be mitered and welded at 
building corners with each angle not shorter than 1.2 m,  unless limited by 
wall configuration.

3.17   LINTELS

3.17.1   Masonry Lintels

Masonry lintels shall be constructed with lintel units filled solid with 
grout in all courses and reinforced with a minimum of two No. 4 bars in the 
bottom course unless otherwise indicated on the drawings.  Lintel 
reinforcement shall extend beyond each side of masonry opening 40 bar 
diameters or 600 mm,  whichever is greater.  Reinforcing bars shall be 
supported in place prior to grouting and shall be located 15 mm  above the 
bottom inside surface of the lintel unit.

3.17.2   Precast Concrete and Steel Lintels

Precast concrete and steel lintels shall be as shown on the drawings.  
Lintels shall be set in a full bed of mortar with faces plumb and true.  
Steel and precast lintels shall have a minimum bearing length of 200 mm (8 
inches)  unless otherwise indicated on the drawings.

3.18   SILLS AND COPINGS

Sills and copings shall be set in a full bed of mortar with faces plumb and 
true.
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3.19   ANCHORAGE TO CONCRETE AND STRUCTURAL STEEL

3.19.1   Anchorage to Concrete

Anchorage of masonry to the face of concrete columns, beams, or walls shall 
be with dovetail anchors spaced not over 400 mm (16 inches)  on centers 
vertically and 600 mm (24 inches)  on center horizontally.

3.19.2   Anchorage to Structural Steel

Masonry shall be anchored to vertical structural steel framing with 
adjustable steel wire anchors spaced not over 400 mm (16 inches)  on 
centers vertically, and if applicable, not over 600 mm (24 inches)  on 
centers horizontally.

3.20   Omitted

3.21   INSULATION

Anchored veneer walls shall be insulated, where shown, by installing 
board-type insulation on the cavity side of the inner wythe.  Board type 
insulation shall be applied directly to the masonry or thru-wall flashing 
with adhesive.  Insulation shall be neatly fitted between obstructions 
without impaling of insulation on ties or  anchors.  The insulation shall 
be applied in parallel courses with vertical joints breaking midway over 
the course below and shall be applied in moderate contact with adjoining 
units without forcing, and shall be cut to fit neatly against adjoining 
surfaces.

3.22   SPLASH BLOCKS

Splash blocks shall be located as shown.

3.23   POINTING AND CLEANING

After mortar joints have attained their initial set, but prior to 
hardening, mortar and grout daubs or splashings shall be completely removed 
from masonry-unit surfaces that will be exposed or painted.  Before 
completion of the work, defects in joints of masonry to be exposed or 
painted shall be raked out as necessary, filled with mortar, and tooled to 
match existing joints.  Immediately after grout work is completed, scum and 
stains which have percolated through the masonry work shall be removed 
using a high pressure stream of water and a stiff bristled brush.  Masonry 
surfaces shall not be cleaned, other than removing excess surface mortar, 
until mortar in joints has hardened.  Masonry surfaces shall be left clean, 
free of mortar daubs, dirt, stain, and discoloration, including scum from 
cleaning operations, and with tight mortar joints throughout.  Metal tools 
and metal brushes shall not be used for cleaning.

3.23.1   Concrete Masonry Unit and Concrete Brick Surfaces

Exposed concrete masonry unit and concrete brick surfaces shall be 
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dry-brushed at the end of each day's work and after any required pointing, 
using stiff-fiber bristled brushes.

3.23.2   Clay or Shale Brick Surfaces

Exposed clay or shale brick masonry surfaces shall be cleaned as necessary 
to obtain surfaces free of stain, dirt, mortar and grout daubs, 
efflorescence, and discoloration or scum from cleaning operations.  After 
cleaning, the sample panel of similar material shall be examined for 
discoloration or stain as a result of cleaning.  If the sample panel is 
discolored or stained, the method of cleaning shall be changed to assure 
that the masonry surfaces in the structure will not be adversely affected.  
The exposed masonry surfaces shall be water-soaked and then cleaned with a 
solution proportioned 30 milliliters  trisodium phosphate and 30 milliliters
  laundry detergent to 1 liter  of water or cleaned with a proprietary 
masonry cleaning agent specifically recommended for the color and texture 
by the clay products manufacturer.  The solution shall be applied with 
stiff fiber brushes, followed immediately by thorough rinsing with clean 
water.  Proprietary cleaning agents shall be used in conformance with the 
cleaning product manufacturer's printed recommendations.  Efflorescence 
shall be removed in conformance with the brick manufacturer's 
recommendations.

3.24   BEARING PLATES

Bearing plates for beams, joists, joist girders and similar structural 
members shall be set to the proper line and elevation with damp-pack 
bedding mortar, except where non-shrink grout is indicated.  Bedding mortar 
and non-shrink grout shall be as specified in Section 03300CAST-IN-PLACE 
STRUCTURAL CONCRETE.

3.25   PROTECTION

Facing materials shall be protected against staining.  Top of walls shall 
be covered with nonstaining waterproof covering or membrane when work is 
not in progress.  Covering of the top of the unfinished walls shall 
continue until the wall is waterproofed with a complete roof or parapet 
system.  Covering shall extend a minimum of 600 mm  down on each side of 
the wall and shall be held securely in place.  Before starting or resuming, 
top surface of masonry in place shall be cleaned of loose mortar and 
foreign material.

3.26   TEST REPORTS

3.26.1   Field Testing of Mortar

At least three specimens of mortar shall be taken each day.  A layer of 
mortar 13 to 16 mm  thick shall be spread on the masonry units and allowed 
to stand for one minute.  The specimens shall then be prepared and tested 
for compressive strength in accordance with ASTM C 780.

3.26.2   Field Testing of Grout

Field sampling and testing of grout shall be in accordance with the 
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applicable provisions of ASTM C 1019.  A minimum of three specimens of 
grout per day shall be sampled and tested.  Each specimen shall have a 
minimum ultimate compressive strength of 13.8 MPa  at 28 days.

    -- End of Section --
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SECTION 05500

MISCELLANEOUS METAL
AM#0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ALUMINUM ASSOCIATION (AA)

AA DAF-45 (1980; R 1993) Designation System for 
Aluminum Finishes

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A14.3 (1992) Ladders - Fixed - Safety 
Requirements

ANSI MH28.1 (1982) Design, Testing, Utilization, and 
Application of Industrial Grade Steel 
Shelving

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 36 (1996) Carbon Structural Steel

ASTM A 53 (1996) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless

ASTM A 123 (1989a) Zinc (Hot-Dip Galvanized) Coatings 
on Iron and Steel Products

ASTM A 283 (1993a) Low and Intermediate Tensile 
Strength Carbon Steel Plates

ASTM A 467 (1993) Machine and Coil Chain

ASTM A 475 (1995) Zinc-Coated Steel Wire Strand

ASTM A 500 (1993) Cold-Formed Welded and Seamless 
Carbon Steel Structural Tubing in Rounds 
and Shapes

ASTM A 653 (1996) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process
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ASTM A 924 (1996a) Steel Sheet, Metallic-Coated by 
the Hot-Dip Process

ASTM B 26 (1996a) Aluminum-Alloy Sand Castings

ASTM B 221 (1996) Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Shapes, and 
Tubes

ASTM B 429 (1995) Aluminum-Alloy Extruded Structural 
Pipe and Tube

ASTM D 2047 (1993) Static Coefficient of Friction of 
Polish-Coated Floor Surfaces as Measured 
by the James Machine

ASTM F 1267 (1991) Metal, Expanded, Steel

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)

ASCE 7 (1995) Minimum Design Loads for Buildings 
and Other Structures

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1 (1994) Structural Welding Code - Steel

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-344 (Rev B) Lacquer, Clear Gloss, Exterior, 
Interior

NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)

NAAMM MBG 531 (1993) Metal Bar Grating Manual

NAAMM MBG 532 (1988) Heavy Duty Metal Bar Grating Manual

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 211 (1992) Chimneys, Fireplaces, Vents and 
Solid Fuel-Burning Appliances

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-04 Drawings

Miscellaneous Metal Items; FIO.
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Detail drawings indicating material thickness, type, grade, and class; 
dimensions; and construction details.  Drawings shall include catalog cuts, 
erection details, manufacturer's descriptive data and installation 
instructions, and templates.  Detail drawings for all welds.

1.3   GENERAL REQUIREMENTS

The Contractor shall verify all measurements and shall take all field 
measurements necessary before fabrication.  Welding to or on structural 
steel shall be in accordance with AWS D1.1.  Items specified to be 
galvanized, when practicable and not indicated otherwise, shall be hot-dip 
galvanized after fabrication.  Galvanizing shall be in accordance with ASTM 
A 123, ASTM A 653, or ASTM A 924, as applicable.  Exposed fastenings shall 
be compatible materials, shall generally match in color and finish, and 
shall harmonize with the material to which fastenings are applied.  
Materials and parts necessary to complete each item, even though such work 
is not definitely shown or specified, shall be included.  Poor matching of 
holes for fasteners shall be cause for rejection.  Fastenings shall be 
concealed where practicable.  Thickness of metal and details of assembly 
and supports shall provide strength and stiffness.  Joints exposed to the 
weather shall be formed to exclude water.

1.4   DISSIMILAR MATERIALS

Where dissimilar metals are in contact, or where aluminum is in contact 
with concrete, mortar, masonry, wet or pressure-treated wood, or absorptive 
materials subject to wetting, the surfaces shall be protected with a coat 
of bituminous paint or asphalt varnish.

1.5   WORKMANSHIP

Miscellaneous metalwork shall be well formed to shape and size, with sharp 
lines and angles and true curves.  Drilling and punching shall produce 
clean true lines and surfaces.  Welding shall be continuous along the 
entire area of contact except where tack welding is permitted.  Exposed 
connections of work in place shall not be tack welded.  Exposed welds shall 
be ground smooth.  Exposed surfaces of work in place shall have a smooth 
finish, and unless otherwise approved, exposed riveting shall be flush.  
Where tight fits are required, joints shall be milled.  Corner joints shall 
be coped or mitered, well formed, and in true alignment.  Work shall be 
accurately set to established lines and elevations and securely fastened in 
place.  Installation shall be in accordance with manufacturer's 
installation instructions and approved drawings, cuts, and details.

1.6   ANCHORAGE

Anchorage shall be provided where necessary for fastening miscellaneous 
metal items securely in place.  Anchorage not otherwise specified or 
indicated shall include slotted inserts made to engage with the anchors, 
expansion shields, and power-driven fasteners when approved for concrete; 
toggle bolts and through bolts for masonry; machine and carriage bolts for 
steel; and lag bolts and screws for wood.
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1.7   ALUMINUM FINISHES

Unless otherwise specified, aluminum items shall have standard mill finish. 
The thickness of the coating shall be not less than that specified for 
protective and decorative type finishes for items used in interior 
locations or architectural Class I type finish for items used in exterior 
locations in AA DAF-45.  Items to be anodized shall receive a polished 
satin finish.  Aluminum surfaces to be in contact with plaster or concrete 
during construction shall be protected with a field coat conforming to CID 
A-A-344.

1.8   SHOP PAINTING

Surfaces of ferrous metal except galvanized surfaces, shall be cleaned and 
shop coated with the manufacturer's standard protective coating unless 
otherwise specified.  Surfaces of items to be embedded in concrete shall 
not be painted.  Items to be finish painted shall be prepared according to 
manufacturer's recommendations or as specified.

PART 2   PRODUCTS

2.1   ACCESS DOORS AND PANELS

Doors and panels shall be flush type unless otherwise indicated.  Frames 
for access doors shall be fabricated of not lighter than 1.52 mm (16 gauge) 
 steel with welded joints and finished with anchorage for securing into 
construction.  Access doors shall be a minimum of 350 by 500 mm  and of not 
lighter than 1.9 mm (14 gauge)  steel, with stiffened edges, complete with 
attachments.  Access doors shall be hinged to frame and provided with a 
flush face, screw driver operated latch.  Exposed metal surfaces shall have 
a baked enamel finish.

2.2   Omitted

2.3   Omitted

2.4   Omitted

2.5   CORNER GUARDS AND SHIELDS

Corner guards and shields for jambs and sills of openings and edges of 
platforms shall be steel shapes and plates anchored in masonry or concrete 
with welded steel straps or end weld stud anchors.  Corner guards for use 
with glazed or ceramic tile finish on walls shall be formed of 1.6 mm thick 
corrosion-resisting steel with polished or satin finish, shall extend 1.5 m 
 above the top of cove base or to the top of the wainscot, whichever is 
less, and shall be securely anchored to the supporting wall.  Corner guards 
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on exterior shall be galvanized.

2.6   Omitted

2.7   PIPE GUARDS

Pipe guards shall be heavy duty steel pipe conforming to ASTM A 53, Type E 
or S, weight STD, black finish.

2.8   DOWNSPOUT BOOTS

Downspout boots shall be cast iron with receiving bells sized to fit 
downspouts.

2.9   EXPANSION JOINT COVERS

Expansion joint covers shall be constructed of extruded aluminum with 
anodized satin finish for walls and ceilings and with standard mill finish 
for floor covers and exterior covers.  Plates, backup angles, expansion 
filler strip and anchors shall be designed as indicated.  Expansion joint 
system shall provide a 1 hour fire rating in fire rated walls.

2.10   Omitted

2.11   FLOOR GRATINGS AND FRAMES

Carbon steel grating shall be designed in accordance with NAAMM MBG 531 to 
meet the indicated load requirements.  Edges shall be banded with bars 6 mm 
less in height than bearing bars for grating sizes above 19 mm.   Banding 
bars shall be flush with the top of bearing grating.  Frames shall be of 
welded steel construction finished to match the grating.  Floor gratings 
and frames shall be galvanized after fabrication.

2.12   FLOOR PLATES

Floor plates shall be 6 mm  thick, raised thread steel.

2.13   Omitted

2.14   HANDRAILS

Handrails shall be designed to resist a concentrated load of 890 N (200 
pounds)  in any direction at any point of the top of the rail or 292 
Newtons per meter (20 pounds per foot)  applied horizontally to top of the 
rail, whichever is more severe.

2.14.1   Steel Handrails, Including Carbon Steel Inserts
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Steel handrails, including inserts in concrete, shall be steel pipe 
conforming to ASTM A 53.  Steel railings shall be 40 mm  nominal size.  
Railings shall be hot-dip galvanized.  Pipe collars shall be hot-dip 
galvanized steel.

a.  Joint posts, rail, and corners shall be fabricated by one of the 
following methods:

(1) Flush type rail fittings of commercial standard, welded and 
ground smooth with railing splice locks secured with 10 mm 
hexagonal recessed-head setscrews.

(2)  Mitered and welded joints by fitting post to top rail and 
intermediate rail to post, mitering corners, groove welding 
joints, and grinding smooth.  Railing splices shall be butted and 
reinforced by a tight fitting interior sleeve not less than 150 mm 
 long.

(3) Railings may be bent at corners in lieu of jointing, provided 
bends are made in suitable jigs and the pipe is not crushed.

b.  Removable sections, toe-boards, and brackets shall be provided as 
indicated.

2.15   GUY CABLES

Guy cables shall be prestretched, galvanized wire rope of the sizes 
indicated.  Wire rope shall conform to ASTM A 475, high strength grade with 
Class A coating.  Guys shall have a factory attached clevis top-end 
fitting; guys shall have a factory attached open-bridge strand socket 
bottom-end fitting; guys shall be complete with oval eye, threaded anchor 
rods.  Fittings and accessories shall be hot-dip galvanized.

2.16   LADDERS

Ladders shall be galvanized steel or aluminum, fixed rail type in 
accordance with ANSI A14.3.

2.17   Omitted

2.18   MIRROR FRAMES

Frames for plate glass mirrors larger than 450 by 750 mm  shall be 
fabricated from  corrosion-resisting steel with satin finish.  Frames shall 
be provided with concealed fittings and tamperproof mountings.

2.19   MISCELLANEOUS

Miscellaneous plates and shapes for items that do not form a part of the 
structural steel framework, such as lintels, sill angles, miscellaneous 
mountings, and frames, shall be provided to complete the work.
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2.20   Omitted

2.21   Omitted

2.22   Omitted

2.23   SAFETY CHAINS

Safety chains shall be galvanized welded steel, proof coil chain tested in 
accordance with ASTM A 467, Class CS.  Safety chains shall be straight link 
style, 5 mm  diameter, minimum 39 links per meter (12 links per foot)  and 
with bolt type snap hooks on each end.  Eye bolts for attachment of chains 
shall be galvanized 10 mm  bolt with 19 mm  eye, anchored as indicated.  
Two chains shall be furnished for each guarded opening.

2.24   SAFETY NOSING

Safety nosings shall be of cast aluminum with cross-hatched , abrasive 
surface.  Nosing shall be 75 mm  wide and terminating at not more than 150 
mm  from the ends of treads, except nosing for metal pan cement-filled 
treads shall extend the full length of the tread.  Safety nosings shall be 
provided with anchors not less than 19 mm  long.  Integrally cast mushroom 
anchors are not acceptable.

2.25   Omitted

2.26   Omitted

2.27   Omitted

2.28   TRENCH COVERS, FRAMES, AND LINERS

Trench covers shall be designed to meet the indicated load requirements.  
Trench frames and anchors shall be all welded steel construction designed 
to match cover.  Covers shall have flush drop handles formed of 6 mm  round 
stock, and shall be raised-tread, or steel floor plate.  Grating opening 
widths shall not exceed 25 mm.   Trench liners shall be cast iron with 
integral frame for cover.

2.29   Omitted
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2.30   Omitted

2.31   Omitted

2.32   WINDOW SUB-SILL

Window sub-sill shall be of extruded aluminum alloy of size and design 
indicated.  Not less than two anchors per window section shall be provided 
for securing into mortar joints of masonry sill course.  Sills for banks of 
windows shall have standard mill finish with a protective coating, prior to 
shipment, of two coats of a clear, colorless, methacrylate lacquer applied 
to all surfaces of the sills.

PART 3   EXECUTION

3.1   GENERAL INSTALLATION REQUIREMENTS

All items shall be installed at the locations shown and according to the 
manufacturer's recommendations.  Items listed below require additional 
procedures as specified.

3.2   REMOVABLE ACCESS PANELS

A removable access panel not less than 300 by 300 mm  shall be installed 
directly below each valve, flow indicator, damper, or air splitter that is 
located above the ceiling, other than an acoustical ceiling, and that would 
otherwise not be accessible.

3.3   INSTALLATION OF CHIMNEYS, VENTS, AND SMOKESTACKS

Chimneys and vents shall be installed in accordance with NFPA 211.  A 
cleanout opening with a tight-fitting, hinged, cast-iron door and frame 
shall be provided at the base of each smokestack.  A top band shall be 
provided on stacks for attachment of painter's rigging.  Roof housing, rain 
cap, downdraft diverter, fire damper, and other accessories required for a 
complete installation shall be provided.  Sections of prefabricated lined 
stacks shall be joined with acid-resisting high-temperature cement and 
steel draw bands.  Means to prevent accumulation of water in the smokestack 
shall be provided.

3.4   Omitted

3.5   INSTALLATION OF PIPE GUARDS

Pipe guards shall be set vertically in concrete piers.  Piers shall be 
constructed of, and the hollow cores of the pipe filled with, concrete 
having a compressive strength of 21 MPa. 
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3.6   INSTALLATION OF DOWNSPOUT BOOTS

Downspouts shall be secured to building through integral lips with 
appropriate fasteners.

3.7   ATTACHMENT OF HANDRAILS

Toeboards and brackets shall be installed where indicated.  Splices, where 
required, shall be made at expansion joints.  Removable sections shall be 
installed as indicated.

3.7.1   Installation of Steel Handrails

Installation shall be in pipe sleeves embedded in concrete and filled with 
molten lead or sulphur with anchorage covered with standard pipe collar 
pinned to post.masonry with expansion shields and bolts or toggle bolts. 
base plates bolted to stringers or structural steel framework.  Rail ends 
shall be secured by steel pipe flanges anchored by expansion shields and 
bolts.  or through-bolted to a back plate or by 6 mm  lag bolts to studs or 
solid backing.

3.7.2   Omitted

3.8   ERECTION OF GUY CABLES

Guy cables shall be erected as indicated.  Anchor rods shall be cast in 
concrete located and reinforced as shown.

3.9   Omitted

3.10   Omitted

3.11   Omitted

3.12   MOUNTING OF SAFETY CHAINS

Safety chains shall be mounted 1070 mm  and 610 mm  above the floor.

3.13   INSTALLATION OF SAFETY NOSINGS

Nosing shall be completely embedded in concrete before the initial set of 
the concrete occurs and shall finish flush with the top of the concrete 
surface.

3.14   Omitted
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3.15   TRENCH FRAMES AND COVERS

Trench frames and covers shall finish flush with the floor.

3.16   Omitted

3.17   Omitted

3.18   Omitted

3.19   INSTALLATION OF WINDOW WELLS

Window wells shall be placed as shown with the walls securely anchored to 
foundation surface.  The area within the well shall be excavated to the 
bottom of the well and covered with a 100 mm  thick layer of coarse gravel 
or crushed rock.

3.20   BENCH AND SHELF BRACKET

Cast aluminum triangular heavy duty bench and shelf bracket shall be 
provided in drying rooms as indicated on drawings. Individual brackets 
shall have two bolt holes in back for anchoring to masonry walls and a 50 
mm wide top bearing plate with six screw holes for attaching wood seat or 
shelf. Brackets shall support 227 kg each and be aproximately 330 x 330 mm 
in size.

3.21   FIRE EXTINGUISHER BRACKET

Provide and install painted steel surface mounted fire extinguisher bracket 
shall accomodate a 4.5 kg A, B, C type extinguisher to be provided by 
government. Locations to be where indicated on drawings.

3.22   FIRE EXTINGUISHER CABINET

Semi-recessed brushed aluminum cabinet with tempered clear glass door shall 
project trim 64 mm from face of wall. Cabinet to accomodate one 4.5 kg A, 
B, C type extinguisher to be provided by the government

3.23   FRAMES AT MOCK-UP AREA

Hot-dipped galvanized steel frames at mock-up area to be as indicated on 
drawings. All items shall be primed for paint finish.

3.24   IN-PLACE COLUMN FORMS
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Hot-dipped galvanized steel plate round column forms shall be provided as 
indicated on drawings. Forms shall be primed for paint finish.

3.25   DIRECTIONAL ROLLER ASSEMBLY

Floor mounted directional roller assembly shall be provided supporting 
frame to match configurations indicated on drawings.

   a.   Gravity roller conveyors shall be 89 mm diameter on a 27 mm hex 
shaft. Rollers shall be set at 300 mm on center in 200 mm steel chanel 
frames with floor anchors at 1200 mm spacing. Individual rollers shall all 
have heavy duty bearings with load capacity of 317 kg. Individual rollers 
will have a high level setting 10 mm above frame.

   b.   Fixed guide rails with 50 mm level above rollers shall be provided 
on both sides of assembies. Guide rails are not required at ends.

   c.   Couplings shall be butt type for bolting. All rollers to be steel 
with teflon sealed greased packed bearings.

        -- End of Section --
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SECTION 06200

FINISH CARPENTRY
AM#0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN HARDBOARD ASSOCIATION (AHA)

AHA A135.6 (1990) Hardboard Siding

APA-THE ENGINEERED WOOD ASSOCIATION (APA)

APA E445 (1991; Rev May 1991) Performance Standards 
and Policies for Structural-Use Panels

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 1435 (1994) Outdoor Weathering of Plastics

ASTM D 2898 (1994) Accelerated Weathering of 
Fire-Retardant-Treated Wood for Fire 
Testing

ASTM D 3679 (1994) Rigid Poly(Vinyl Chloride) (PVC) 
Siding

ASTM F 547 (1977; R 1990) Definitions of Terms 
Relating to Nails for Use with Wood and 
Wood-Base Materials

AMERICAN WOOD-PRESERVERS' ASSOCIATION (AWPA)

AWPA C9 (1995) Plywood - Preservative Treatment by 
Pressure Processes

AWPA C20 (1993) Structural Lumber Fire-Retardant 
Pressure Treatment

AWPA C27 (1993) Plywood - Fire-Retardant Pressure 
Treatment

AWPA M4 (1995) Standard for the Care of 
Preservative-Treated Wood Products
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AWPA P5 (1996) Standards for Waterborne 
Preservatives

ARCHITECTURAL WOODWORK INSTITUTE (AWI)

AWI-02 (1994) Architectural Woodwork Quality 
Standards, Guide Specifications and 
Quality Certification Program

CALIFORNIA REDWOOD ASSOCIATION (CRA)

CRA-01 (1995) Standard Specifications for Grades 
of California Redwood Lumber

DEPARTMENT OF COMMERCE (DOC)

DOC PS 1 (1996) Voluntary Product Standard - 
Construction and Industrial Plywood

DOC PS 2 (1992) Performance Standard for Wood-based 
Structural-Use Panels

NORTHEASTERN LUMBER MANUFACTURERS ASSOCIATION (NELMA)

NELMA-01 (1993) Standard Grading Rules for 
Northeastern Lumber

SOUTHERN CYPRESS MANUFACTURER'S ASSOCIATION (SCMA)

SCMA-01 (1986; Supple No. 1, Aug 1993) Standard 
Specifications for Grades of Southern 
Cypress

SOUTHERN PINE INSPECTION BUREAU (SPIB)

SPIB-1001 (1994) Standard Grading Rules for Southern 
Pine Lumber

WEST COAST LUMBER INSPECTION BUREAU (WCLIB)

WCLIB Std 17 (1993; Supples III (A), V (A), & VI (A)) 
Grading Rules For West Coast Lumber

WESTERN WOOD PRODUCTS ASSOCIATION (WWPA)

WWPA-01 (1995; Supple Nos. 1, 2, and 3)Western 
Lumber Grading Rules 95

WOOD MOULDING AND MILLWORK PRODUCERS ASSOCIATION (WMMPA)

WMMPA WM 6 (1987) Industry Standard for Non-Pressure 
Treating of Wood Millwork

1.2   SUBMITTALS
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Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Manufacturer's printed data, showing texture, density, catalog cuts, and 
installation instructions.

Wood Items,  Trim; FIO.
  

Manufacturer's printed data indicating the usage of engineered or recycled 
wood products, and environmentally safe preservatives.

SD-04 Drawings

Finish Carpentry; FIO.

Drawings showing fabricated items and special mill and woodwork items. 
Drawings shall indicate materials and details of construction, methods of 
fastening, erection, and installation.

SD-14 Samples

Samples shall be of sufficient size to show patterns, color ranges, and 
types, as applicable, of the material proposed to be used.

1.3   DELIVERY AND STORAGE

Materials shall be delivered to the site in undamaged condition, stored off 
ground in fully covered, well-ventilated areas, and protected from extreme 
changes in temperature and humidity.

PART 2   PRODUCTS

2.1   WOOD ITEMS, SIDING, AND TRIM

The Contractor shall furnish products which optimize design by reducing the 
amount of wood used (engineered wood), or recycled wood products, and 
preservatives without arsenic or chromium when the products and methods are 
competitive in price or directed by the Contracting Officer.

2.1.1   Grading and Marking

Materials shall bear the grademark, stamp or other identifying marks 
indicating grades of material and rules or standards under which produced. 
Such identifying marks on a material shall be in accordance with the rule 
or standard under which the material is produced, including requirements 
for qualifications and authority of the inspection organization, usage of 
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authorized identification, and information included in the identification. 
The inspection agency for lumber shall be certified by the Board of Review, 
American Lumber Standards Committee, to grade the species used.  Except for 
plywood, structural-use panels, and lumber, bundle marking will be 
permitted in lieu of marking each individual piece.  Surfaces that are to 
be architecturally exposed to view shall not bear grademarks, stamps, or 
other types of identifying marks.

2.1.2   Sizes and Patterns

Lumber sizes and patterns shall conform to rules or standards under which 
produced.  Unless otherwise specified, lumber shall be surfaced on four 
sides.  Sizes and patterns for materials other than lumber shall conform to 
requirements of the rules or standards under which produced.  Size 
references, unless otherwise specified, are nominal sizes, and actual sizes 
shall be within manufacturing tolerances allowed by the standard under 
which the product is produced.

2.1.3   Moisture Content

The maximum moisture content of untreated trim and wood siding shall be 15 
percent at the time of delivery to the jobsite and when installed.  
Moisture content of all other material shall be in accordance with the 
standard under which the product is produced.

2.1.4   Preservative Treatment

2.1.4.1   Plywood

Plywood shall be treated in accordance with AWPA C9 with waterborne 
preservatives listed in AWPA P5 to a retention level as follows:

a.  4 kg per cubic meter (0.25 pcf)  intended for above ground use.

b.  6.4 kg per cubic meter (0.4 pcf)  intended for ground contact and 
fresh water use.

2.1.5   Moldings

Moldings shall be of the pattern indicated and shall be of a grade 
compatible with the finish specified.

2.1.6   Woodwork Items

2.1.6.1   Utility Shelving

Utility shelving shall be a suitable species equal to or exceeding 
requirements of No. 3 Common white fir under WWPA-01, 25 mm  thick; or 
plywood, interior type, Grade A-B, 13 mm (1/2 inch)  thick, any species 
group.
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2.2   NAILS

Nails shall be the size and type best suited for the purpose and shall 
conform to ASTM F 547.  Nails shall be hot-dip galvanized or aluminum when 
used on exterior work.  For siding, length of nails shall be sufficient to 
extend 40 mm  into supports, including wood sheathing over framing.  Screws 
for use where nailing is impractical shall be size best suited for purpose.

PART 3   EXECUTION

3.1   GENERAL

3.2   MOLDING AND INTERIOR TRIM

Molding and interior trim shall be installed straight, plumb, level and 
with closely fitted joints.  Exposed surfaces shall be machine sanded at 
the mill.  Molded work shall be coped at returns and interior angles and 
mitered at external corners.  Intersections of flatwork shall be shouldered 
to ease any inherent changes in plane.  Window and door trim shall be 
provided in single lengths.  Blind nailing shall be used to the extent 
practicable, and face nailing shall be set and stopped with a nonstaining 
putty to match the finish applied.  Screws shall be used for attachment to 
metal; setting and stopping of screws shall be of the same quality as 
required where nails are used.

3.3   WOODWORK ITEMS

3.3.1   Shelving

Shelving shall be anchored to supporting construction.  Unless otherwise 
indicated, shelves shall be supported by wall-supported brackets not more 
than 600 mm  on center or as required to limit deflection to 6 mm  between 
supports with a load of 525 N per meter.   Adjustable shelf hardware shall 
be steel standards, channel shaped, with 25 mm  adjustment slots and 
brackets designed for attachment to standards.

3.3.2   [Enter Appropriate Subpart Title Here]
TABLE I.  SPECIES AND GRADE TABLES

  Grading                                                           C &
   Rules           Species            Choice     Clear   C Select   Better
_______________________________________________________________________________

  NELMA-01                   Eastern Cedar                   X
                   Eastern Hemlock                 X
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TABLE I.  SPECIES AND GRADE TABLES

  Grading                                                           C &
   Rules           Species            Choice     Clear   C Select   Better
_______________________________________________________________________________
                   Tamarack                                           X
                   Eastern W. Pine                                    X
                   Northern Pine                                      X
                   Eastern Spruce                            X
                   Balsam Fir                      X
  CRA-01                   Redwood                         X
  SCMA-01                   Cypress                                   X
  SPIB-1001                   Southern Pine 
                                     X
  WCLIB Std 17                   Douglas Fir 
                                       X
                   Larch                                              X
                   Hemlock Fir                                        X
                   Mountain Hemlock                                   X
                   Sitka Spruce                                       X
  WWPA-01                   Douglas Fir                               X
                   Larch                                              X
                   Hemlock Fir                     X
                   Mountain Hemlock                                   X
                   Western Larch                   X
                   Idaho White Pine      X
                   Lodgepole Pine                  X
                   Ponderosa Pine                  X
                   Sugar Pine                      X
                   Englemann Spruce                X
                   Douglas Fir South               X
                   Subalpine Fir                   X

  NOTE 1:  Western Cedar under WCLIB Std 17 shall be Grade B; and under   
WWPA-01, Western Cedar shall be Grade B bevel for siding and Grade A   for 
trim.

  NOTE 2:  Except as specified in NOTE 3 below, siding and exterior trim   
shall be any of the species listed above.  Interior trim shall be any one   
of the species listed above and the highest grade of the species for stain   
or natural finish and one grade below highest grade of species for paint   
finish.

  NOTE 3:  Southern Yellow Pine, Douglas Fir, Larch, Western Larch, and   
Tamarack shall not be used where painting is required and may be used on   
exterior work only when approved and stained with a preservative type   stain.

    -- End of Section --
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SECTION 08520

ALUMINUM WINDOWS
AM#0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ALUMINUM ASSOCIATION (AA)

AA DAF-45 (1980; R 1993) Designation System for 
Aluminum Finishes

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)

AAMA AAMA/NWWDA 101 I.S.2 (1997) Voluntary Specifications for 
Aluminum, Vinyl (PVC) and Wood Windows and 
Glass Doors

AAMA 603.8 (1992; Addenda Sep 1993) Voluntary 
Performance Requirements and Test 
Procedures for Pigmented Organic Coatings 
on Extruded Aluminum

AAMA 605 (1998) Voluntary Specification for High 
Performance Organic Coatings on 
Architectural Aluminum Extrusions and 
Panels

AAMA 1503.1 (1988) Voluntary Test Method for Thermal 
Transmittance and Condensation Resistance 
of Windows, Doors and Glazed Wall Sections

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 3656 (1994) Insect Screening and Louver Cloth 
Woven from Vinyl-Coated Glass Yarns

ASTM E 283 (1991) Determining the Rate of Air Leakage 
Through Exterior Windows, Curtain Walls, 
and Doors Under Specified Pressure 
Differences Across the Specimen

ASTM E 330 (1990) Structural Performance of Exterior 
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Windows, Curtain Walls, and Doors by 
Uniform Static Air Pressure Difference

ASTM E 547 (1996) Water Penetration of Exterior 
Windows, Curtain Walls, and Doors by 
Cyclic Static Air Pressure Differential

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME A39.1 (1995; A39.1a; A39.1b) Safety Requirements 
for Window Cleaning

INSECT SCREENING WEAVERS ASSOCIATION (ISWA)

ISWA IWS 089 (1990) Recommended Standards and 
Specifications for Insect Wire Screening 
(Wire Fabric)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 101 (1997; Errata 97-1) Life Safety Code

SCREEN MANUFACTURERS ASSOCIATION (SMA)

SMA ANSI/SMA 1004 (1987) Aluminum Tubular Frame Screens for 
Windows

1.2   WINDOW PERFORMANCE

Aluminum windows shall be designed to meet the following performance 
requirements.  Testing requirements shall be performed by an independent 
testing laboratory or agency.

1.2.1   Structural Performance

Structural test pressures on window units shall be for positive load 
(inward) and negative load (outward) in accordance with ASTM E 330.  After 
testing, there shall be no glass breakage, permanent damage to fasteners, 
hardware parts, support arms or actuating mechanisms or any other damage 
which could cause window to be inoperable.  There shall be no permanent 
deformation of any main frame, sash or ventilator member in excess of the 
requirements established by AAMA AAMA/NWWDA 101 I.S.2 for the window types 
and classification specified in this section.

1.2.2   Air Infiltration

Air infiltration shall not exceed the amount established by AAMA AAMA/NWWDA 
101 I.S.2 for each window type when tested in accordance with ASTM E 283.

1.2.3   Water Penetration

SECTION 08520  Page 2



Ft Bliss  Air Deployment Facility Complex FBADC
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

Water penetration shall not exceed the amount established by AAMA 
AAMA/NWWDA 101 I.S.2 for each window type when tested in accordance with 
ASTM E 547.

1.2.4   Thermal Performance

Thermal transmittance for thermally broken aluminum windows with insulating 
glass shall not exceed R-Value Class 0.59 square meter k/W (R3.33)  when 
tested in accordance with AAMA 1503.1.

1.2.5   Life Safety Criteria

Windows shall conform to NFPA 101 Life Safety Code when rescue and/or 
second means of escape are indicated.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Aluminum Windows; GA.

Manufacturer's descriptive data and catalog cut sheets.

SD-04 Drawings

Aluminum Windows; GA.  

Drawings indicating elevations of window, rough-opening dimensions for each 
type and size of window, full-size sections, thicknesses of metal, 
fastenings, methods of installation and anchorage, connections with other 
work, type of wall construction, size and spacing of anchors, method of 
glazing, types and locations of operating hardware, mullion details, 
weatherstripping details, and window schedules showing locations of each 
window type.

SD-06 Instructions

Aluminum Windows; FIO.

Manufacturer's preprinted installation instructions and cleaning 
instructions.

SD-09 Reports

Aluminum Windows; GA.

Reports for each type of aluminum window attesting that identical windows 
have been tested and meet all performance requirements established under 
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paragraph WINDOW PERFORMANCE.

SD-13 Certificates

Aluminum Windows; GA.

Certificates stating that the aluminum windows are AAMA certified 
conforming to requirements of this section.  Labels or markings permanently 
affixed to the window will be accepted in lieu of certificates.

SD-14 Samples

Aluminum Windows; FIO.

Manufacturer's standard color samples of the specified finishes.

1.4   QUALIFICATION

Window manufacturer shall specialize in designing and manufacturing the 
type of aluminum windows specified in this section, and shall have a 
minimum of 10 years of documented successful experience.  Manufacturer 
shall have the facilities capable of meeting contract requirements, 
single-source responsibility and warranty.

1.5   MOCK-UPS

Before fabrication, full-size mock-up of each type of aluminum window  
complete with glass and AAMA certification label will be required for 
review of window construction and quality of hardware operation.

1.6   DELIVERY AND STORAGE

Aluminum windows shall be delivered to project site and stored in 
accordance with manufacturer's recommendations.  Damaged windows shall be 
replaced with new windows.

1.7   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.

PART 2   PRODUCTS

2.1   ALUMINUM WINDOW TYPES

Aluminum windows shall consist of complete units including sash, glass, 
frame, weatherstripping, and hardware.  Windows shall conform to AAMA 
AAMA/NWWDA 101 I.S.2.  Windows shall be double-glazed.  

2.1.1   Fixed Windows

Aluminum fixed (F) windows shall conform to AAMA AAMA/NWWDA 101 I.S.2 
F-HC40 type, non-operable glazed frame, complete with provisions for 
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reglazing in the field.

2.2   WEATHERSTRIPPING

Weatherstripping for ventilating sections shall be of type designed to meet 
water penetration and air infiltration requirements specified in this 
section in accordance with AAMA AAMA/NWWDA 101 I.S.2, and shall be 
manufactured of material compatible with aluminum and resistant to weather. 
 Weatherstrips shall be factory-applied and easily replaced in the field.  
Neoprene or polyvinylchloride weatherstripping are not acceptable where 
exposed to direct sunlight.

2.3   ACCESSORIES

2.3.1   Fasteners

Fastening devices shall be window manufacturer's standard design made from 
aluminum, stainless steel, cadmium-plated steel, nickel/chrome-plated steel 
in compliance with AAMA AAMA/NWWDA 101 I.S.2.  Self-tapping sheet metal 
screws will not be acceptable for material thicker than 2 mm (1/16 inch). 

2.3.2   Hardware

Hardware shall be as specified for each window type and shall be fabricated 
of aluminum, stainless steel, cadmium-plated steel, zinc-plated steel or 
nickel/chrome-plated steel in accordance with requirements established by 
AAMA AAMA/NWWDA 101 I.S.2.

2.3.3   Window Anchors

Anchoring devices for installing windows shall be made of aluminum, 
cadmium-plated steel, stainless steel, or zinc-plated steel conforming to 
AAMA AAMA/NWWDA 101 I.S.2.

2.3.4   Window Cleaner Anchors

Window cleaner anchors shall be manufactured of stainless-steel conforming 
to ASME A39.1.  Window frames shall be reinforced to receive window cleaner 
anchors.  Locations of window cleaner anchors shall be as shown.

2.4   GLASS AND GLAZING

Aluminum windows shall be designed for inside glazing, field glazing, and 
for glass types scheduled on drawings and specified in Section 08810 GLASS 
AND GLAZING.  Units shall be complete with glass and glazing provisions to 
meet AAMA AAMA/NWWDA 101 I.S.2.  Glazing material shall be compatible with 
aluminum, and shall not require painting.

2.5   FINISH
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2.5.1   Anodized Aluminum Finish

Exposed surfaces of aluminum windows shall be finished with anodic coating 
conforming to AA DAF-45:  Architectural Class I, AA-M10-C22-A44, color 
anodic coating, 0.02 mm (0.7 mil)  or thicker.  Finish shall be free of 
scratches and other blemishes.

2.5.2   Color

Color shall be in accordance with Section 09915 COLOR SCHEDULE.

PART 3   EXECUTION

3.1   INSTALLATION

Aluminum windows shall be installed in accordance with approved shop 
drawings and manufacturer's published instructions.  Aluminum surfaces in 
contact with masonry, concrete, wood and dissimilar metals other than 
stainless steel, zinc, cadmium or small areas of white bronze, shall be 
protected from direct contact using protective materials recommended by 
AAMA AAMA/NWWDA 101 I.S.2.  The completed window installation shall be 
watertight in accordance with Section 07900 JOINT SEALING.  Glass and 
glazing shall be installed in accordance with requirements of this section 
and Section 08810 GLASS AND GLAZING.

3.2   ADJUSTMENTS AND CLEANING

3.2.1   Hardware Adjustments

Final operating adjustments shall be made after glazing work is complete.  
Operating sash or ventilators shall operate smoothly and shall be 
weathertight when in locked position.

3.2.2   Cleaning

Aluminum window finish and glass shall be cleaned on exterior and interior 
sides in accordance with window manufacturer's recommendations.  Alkaline 
or abrasive agents shall not be used.  Precautions shall be taken to avoid 
scratching or marring window finish and glass surfaces.

    -- End of Section --
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SECTION 09310

CERAMIC TILE
07/98

AMENDMENT #0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A108.1A (1992) Installation of Ceramic Tile in the 
Wet-Set Method, with Portland Cement Mortar

ANSI A108.1B (1992) Installation of Ceramic Tile on a 
Cured Portland Cement Mortar Setting Bed 
with Dry-Set or Latex Portland Cement 
Mortar

ANSI A108.4 (1992) Installation of Ceramic Tile with 
Organic Adhesives or Water Cleanable Tile 
Setting Epoxy Adhesive

ANSI A108.5 (1992) Installation of Ceramic Tile with 
Dry-Set Portland Cement Mortar or 
Latex-Portland Cement Mortar

ANSI A108.6 (1992) Installation of Ceramic Tile with 
Chemical Resistant, Water Cleanable 
Tile-Setting and Grouting Epoxy

ANSI A108.7 (1992) Electrically Conductive Ceramic 
Tile Installed with Conductive Dry-Set 
Portland Cement Mortar

ANSI A108.8 (1992) Installation of Ceramic Tile with 
Chemical Resistant Furan Mortar and Grout

ANSI A108.10 (1992) Installation of Grout in Tilework

ANSI A118.1 (1992) Dry-Set Portland Cement Mortar

ANSI A118.2 (1992) Conductive Dry-Set Portland Cement 
Mortar

ANSI A118.3 (1992) Chemical Resistant, Water Cleanable 
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Tile Setting and Grouting Epoxy and Water 
Cleanable Tile Setting Epoxy Adhesive

ANSI A118.4 (1992) Latex-Portland Cement Mortar

ANSI A118.5 (1992) Chemical Resistant Furan Mortars 
and Grouts for Tile

ANSI A118.6 (1992) Ceramic Tile Grouts

ANSI A136.1 (1992) Organic Adhesives for Installation 
of Ceramic Tile

ANSI A137.1 (1988) Ceramic Tile

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 185 (1997) Steel Welded Wire Fabric, Plain, 
for Concrete Reinforcement

ASTM C 33 (1997) Concrete Aggregates

ASTM C 144 (1997) Aggregate for Masonry Mortar

ASTM C 150 (1997) Portland Cement

ASTM C 206 (1984; R 1997) Finishing Hydrated Lime

ASTM C 207 (1991; R 1997) Hydrated Lime for Masonry 
Purposes

ASTM C 241 (1990) Abrasion Resistance of Stone 
Subjected to Foot Traffic

ASTM C 373 (1988; R 1994) Water Absorption, Bulk 
Density, Apparent Porosity, and Apparent 
Specific Gravity of Fired Whiteware 
Products

ASTM C 648 (1984; R 1994) Breaking Strength of 
Ceramic Tile

ASTM C 847 (1995) Metal Lath

ASTM C 1026 (1987; R 1996) Measuring the Resistance of 
Ceramic Tile to Freeze-Thaw Cycling

ASTM C 1027 (1984; R 1990) Determining Visible 
Abrasion Resistance of Glazed Ceramic Tile

ASTM C 1028 (1996) Determining the Static Coefficient 
of Friction of Ceramic Tile and Other Like 
Surfaces by the Horizontal Dynamometer 
Pull-Meter Method
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MARBLE INSTITUTE OF AMERICA (MIA)

MIA Design Mnl (1991) Design Manual IV Dimensional Stone

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 99 (1999) Health Care Facilities

TILE COUNCIL OF AMERICA (TCA)

TCA Hdbk (1997) Handbook for Ceramic Tile 
Installation

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Tile; FIO.  Setting-Bed; FIO.  Mortar, Grout, and Adhesive; FIO.

Manufacturer's catalog data.

SD-06 Instructions

Tile; FIO.  Mortar and Grout; FIO.

Manufacturers preprinted installation and cleaning instructions.

SD-09 Reports

Testing; FIO.

Copy of results for electrical resistance tests.

SD-13 Certificates

Tile; FIO.  Mortar, Grout, and Adhesive; FIO.  

Certificates indicating conformance with specified requirements. A master 
grade certificate shall be furnished for tile.

SD-14 Samples

Tile; GA.  Accessories; GA.  Marble Thresholds; GA.

Samples of sufficient size to show color range, pattern, type and joints.

Samples shall be submitted for approval to:
   Architectural Section
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   Design Branch
   Fort Worth District

1.3   DELIVERY AND STORAGE

Materials shall be delivered to the project site in manufacturer's original 
unopened containers with seals unbroken and labels and hallmarks intact.  
Materials shall be kept dry, protected from weather, and stored under cover 
in accordance with manufacturer's instructions.

1.4   ENVIRONMENTAL REQUIREMENTS

Ceramic tile work shall not be performed unless the substrate and ambient 
temperature is at least 10 degrees C  and rising.  Temperature shall be 
maintained above 10 degrees C  while the work is being performed and for at 
least 7 days after completion of the work.  When temporary heaters are used 
they shall be vented to the outside to avoid carbon dioxide damage to new 
tilework.

1.5   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1-year period shall be provided.

PART 2   PRODUCTS

2.1   TILE

Tile shall be standard grade conforming to ANSI A137.1.  Containers shall 
be grade sealed.  Seals shall be marked to correspond with the marks on the 
signed master grade certificate.  Tile shall be impact resistant with a 
minimum breaking strength for wall tile of 41 kg  and 113 kg  for floor 
tile in accordance with ASTM C 648.  Tile for cold climate projects shall 
be rated frost resistant by the manufacturer as determined by ASTM C 1026.  
Water absorption shall be 0.50 maximum percent in accordance with ASTM C 373. 
 Floor tile shall have a minimum coefficient of friction of 0.60 wet and 
dry in accordance with ASTM C 1028.  Floor tile shall be Class IV-Heavy
Commerical Traffic, durability classification as rated by the manufacturer 
when tested in accordance with ASTM C 1027for abrasion resistance as 
related to foot traffic.

2.1.1   Mosaic Tile

Ceramic mosaic tile and trim shall be unglazed porcelain unpolished with 
sharply formed face.  Tile size shall be  50 x 50 mm .  Color shall be in 
accordance with Section 09915 COLOR SCHEDULE.  Ceramic mosaic tile to be 
installed for floors and walls.  See architectural drawings A-37 and A-38 
for area locations and patterns.

2.1.2   Porcelain Tile

Porcelain tile and trim shall be polished, unpolished and textured.  Tile 
shall be 300 x 300  x 13 mm .  Color shall be in accordance with Section 
09915 COLOR SCHEDULE.  Porcelain tile to be installed for both floors and 
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walls.  See architectural drawings A-37 and A-38 for area location and 
patterns.

2.1.3   Flagstone

Flagstone shall be a natural cleft, hard, durable sandstone.  Flagstone 
shall be no less than 25mm thick.  Flagstone shall be installed in an 
irregular pattern.  See architectural drawing A-49 for location.  Color 
shall be in accordance with Section 09915 COLOR SCHEDULE.

2.2   SETTING-BED

The setting-bed shall be composed of the following:

2.2.1   Aggregate for Concrete Fill

Aggregate shall conform to ASTM C 33.  Maximum size of coarse aggregate 
shall not be greater than one-half the thickness of concrete fill.

2.2.2   Portland Cement

Cement shall conform to ASTM C 150, Type I, white for wall mortar and gray 
for other uses.

2.2.3   Sand

Sand shall conform to ASTM C 144.

2.2.4   Hydrated Lime

Hydrated lime shall conform to ASTM C 206, Type S or ASTM C 207, Type S.

2.2.5   Metal Lath

Metal lath shall be flat expanded type conforming to ASTM C 847, and 
weighing not less than 1.4 kg/square meter. 

2.2.6   Reinforcing Wire Fabric

Wire fabric shall conform to ASTM A 185.  Wire shall be either 50 x 50 mm  
mesh, 16/16 wire or 38 x 50 mm  mesh, 16/13 wire.

2.3   WATER

Water shall be potable.

2.4   MORTAR, GROUT, AND ADHESIVE

Mortar, grout, and adhesive shall conform to the following:

2.4.1   Dry-Set Latex Modified Portland Cement Mortar

ANSI A118.1.

SECTION 09310  Page 5



Ft Bliss  Air Deployment Facility Complex FBADC
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

2.4.2   Latex-Modified Portland Cement Mortar

ANSI A118.4.

2.4.3   Ceramic Tile Grout

ANSI A118.6; latex-modified portland cement grout or commercial portland 
cement grout.

2.4.4   Cementitious Backer Board

Cementitious backer units, for use as title substrate over wood sub-floors, 
shall be in accordance with ANSI A118.9.  Cemeitious backer units shall be 
12.7 mm thikc.  Backer board shall have gypsum core with fibertglass mat 
surfaces (2 sides) with water and vapor retardant on face side.

2.5   MARBLE THRESHOLDS

Marble thresholds shall be of size required by drawings or conditions.  
Marble shall be Group A as classified by  MIA Design Mnl.  Marble shall 
have a fine sand-rubbed finish and shall be gray in color as approved by 
the Contracting Officer.  Marble abrasion shall be not less than 12.0 when 
tested in accordance with ASTM C 241.

PART 3   EXECUTION

3.1   PREPARATORY WORK AND WORKMANSHIP

Surface to receive tile shall be inspected and shall conform to the 
requirements of ANSI A108.1A or ANSI A108.1B for surface conditions for the 
type setting bed specified and for workmanship.  Variations of surface to 
be tiled shall fall within maximum values shown below:

            TYPE                   WALLS                   FLOORS

  Dry-Set Mortar                3 mm in 2.4 meters        3.0 mm in 3 meters
  Organic Adhesives             3 mm in 2.4 meters        1.5 mm in 1 meters
  Latex portland cement mortar  3 mm in 2.4 meters        3.0 mm in 3 meters
  Epoxy                         3 mm in 2.4 meters        3.0 mm in 3 meters

3.2   GENERAL INSTALLATION REQUIREMENTS

Tile work shall not be started until roughing in for mechanical and 
electrical work has been completed and tested, and built-in items requiring 
membrane waterproofing have been installed and tested.  Floor tile 
installation shall not be started in spaces requiring wall tile until after 
wall tile has been installed.  Tile in colors and patterns indicated shall 
be applied in the area shown on the drawings.  Tile shall be installed with 
the respective surfaces in true even planes to the elevations and grades 
shown.  Special shapes shall be provided as required for sills, jambs, 
recesses, offsets, external corners, and other conditions to provide a 
complete and neatly finished installation.  Tile bases and coves shall be 
solidly backed with mortar.
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3.3   INSTALLATION OF WALL TILE

Wall tile shall be installed in accordance with the TCA Hdbk, method W202-99.

3.3.1   Omitted

3.3.2   Dry-Set Mortar Latex Modified and Latex-Modified Portland Cement 
Mortar

Dry-set or Latex-modified portland cement shall be used to install tile in 
accordance with ANSI A108.5.  Latex modified portland cement shall be used 
when installing porcelain ceramic tile.

3.3.3   Organic Adhesive

Organic adhesive installation of ceramic tile shall conform to ANSI A108.4.

3.4   INSTALLATION OF FLOOR TILE

Floor tile shall be installed in accordance with TCA Hdbk, method F122-0099
(Waterproof Membrane).  Thin-Bed set membrane crack protection shall be 
Dal-tile CIS or equal.

3.4.1   Dry-Set and Latex-Modified Portland Cement

Dry-setorLatex-modified portland cement mortar shall be used to install 
tile directly over properly cured, plane, clean concrete slabs in 
accordance with ANSI A108.5.  Latex portland cement shall be used when 
installing porcelain ceramic tile.

3.4.2   Ceramic Tile Grout

Ceramic Tile grout shall be prepared and installed in accordance with ANSI 
A108.10.

3.4.3   Waterproofing

Shower pans are specified in Section 15400 PLUMBING, GENERAL PURPOSE.  
Waterproofing under concrete fill shall conform to the requirements of 
Section 07132 BITUMINOUS WATERPROOFING.

3.4.4   Concrete Fill
AM#1
Concrete fill shall be 24.1 MPa  concrete, mixed to as dry a consistency as 
practicable.    The fill shall be spread, tamped, and screeded to a true 
plane, and pitched to drains or leveled as shown.  Concrete fill shall be 
thoroughly damp cured before application of setting-bed material .  
Concrete fill shall be reinforced with one layer of reinforcement, with the 
uncut edges lapped the width of one mesh and the cut ends and edges lapped 
not less than 50 mm.   Laps shall be tied together with 1.3 mm (18 gauge)  
wire every 250 mm  along the finished edges and every 150 mm  along the cut 
ends and edges.  The reinforcement shall be supported and secured in the 
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centers of concrete fills.  The mesh shall be continuous; except where 
expansion joints occur, mesh shall be cut and discontinued across such 
joints.  Reinforced concrete fill shall be provided under the setting-bed 
where the distance between the under-floor surface and the finished tile 
floor surface is 50 mm  or greater, and shall be of such thickness that the 
mortar setting-bed  over the concrete fill shall be not less than 19 mm  
nor more than 31 mm  thick at any point.

3.5   INSTALLATION OF MARBLE THRESHOLDS

Thresholds shall be installed where indicated in a manner similar to that 
of the ceramic tile floor.  Thresholds shall be the full width of the 
opening.  Head joints at ends shall not exceed 6 mm  in width and shall be 
grouted full as specified for ceramic tile.

3.6   TESTING

Electrical resistance tests shall be performed on conductive flooring in 
the presence of the Contracting Officer by a technician experienced in such 
work and a copy of the test results shall be furnished.  Test procedures, 
testing apparatus, and test results shall be in accordance with the 
provisions for Conductive Flooring in NFPA 99.

3.7   EXPANSION JOINTS

Joints shall be formed as indicated and sealed as specified in Section 07900
JOINT SEALING.

3.7.1   Walls

Expansion joints shall be provided at control joints in backing material. 
Wherever backing material changes, an expansion joint shall be installed to 
separate the different materials.

3.7.2   Floors

Expansion joints shall be provided over construction joints, control 
joints, and expansion joints in concrete slabs.  Expansion joints shall be 
provided where tile abuts restraining surfaces such as perimeter walls, 
curbs and columns and at intervals of 7.2 to 10.8 m  each way in large 
interior floor areas and 3.6 to 4.8 m  each way in large exterior areas or 
areas exposed to direct sunlight or moisture.  Expansion joints shall 
extend through setting-beds and fill.

3.8   CLEANING AND PROTECTING

Upon completion, tile surfaces shall be thoroughly cleaned in accordance 
with manufacturer's approved cleaning instructions.  Acid shall not be used 
for cleaning glazed tile.  Floor tile with resinous grout or with factory 
mixed grout shall be cleaned in accordance with instructions of the grout 
manufacturer.  After the grout has set, tile wall surfaces shall be given a 
protective coat of a noncorrosive soap or other approved method of 
protection.  Tiled floor areas shall be covered with building paper before 
foot traffic is permitted over the finished tile floors.  Board walkways 
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shall be laid on tiled floors that are to be continuously used as 
passageways by workmen.  Damaged or defective tiles shall be replaced.

    -- End of Section --
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SECTION 09720

WALLCOVERINGS
01/98

AMENDMENT #0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 423 (1990a) Sound Absorption and Sound 
Absorption Coefficients by the 
Reverberation Room Method

ASTM E 84 (1996a) Surface Burning Characteristics of 
Building Materials

ASTM F 793 (1993) Standard Classification of 
Wallcovering by Durability Characteristics

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Wallcovering and Accessories; FIO.

Manufacturer's descriptive data, documentation stating physical 
characteristics, flame resistance, mildew and germicidal characteristics.

SD-06 Instructions

Installation; FIO.

Preprinted installation instructions for wallcovering and accessories.

Maintenance; FIO.

Preprinted cleaning and maintenance instructions for wallcovering and 
accessories.

SD-13 Certificates
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Wallcovering; FIO.

Manufacturer's statement attesting that the product furnished meets or 
exceeds specification requirements.  The statement must; be dated after the 
award of the contract, state Contractor's name and address, name the 
project and location, and list the requirements being certified.

SD-14 Samples

Wallcovering and Accessories; GA.

Three samples of each indicated type, pattern, and color of wallcovering.  
Samples of wall covering shall be minimum 125 x 175 mm and of sufficient 
size to show pattern repeat.  

Samples shall be submitted for approval to:
   Architectural Section
   Design Branch
   Fort Worth District

1.3   DELIVERY AND STORAGE

Materials shall be delivered to the site in manufacturers original unopened 
containers labeled with manufacturers name, pattern, texture, size and 
related information.  Materials shall be stored in accordance with the 
manufacturer's instructions in a clean dry ventilated area with temperature 
maintained above 16 degrees C for two days prior to installation.

1.4   ENVIRONMENTAL REQUIREMENTS

Areas to receive wallcovering shall be maintained at a temperature above 16 
degrees C for 7 days before, during, and 7 days after application.

1.5   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a one-year period shall be provided.

PART 2   PRODUCTS

2.1   WALLCOVERINGS

Wallcoverings shall be material designed specifically for the specified 
use.  The wallcovering shall contain a non-mercury based mildewcide.  The 
wallcovering shall be type made without the use of cadmium based 
stabilizers.  Wallcovering shall have a Class A flame spread rating of 0-25 
and smoke development rating of 0-50 when tested in accordance with ASTM E 
84.

2.1.1   Vinyl Wallcovering 

Vinyl wallcovering shall be a ACRYLIC  coated woven or nonwoven fabric with 
germicidal additives and shall conform to ASTM F 793, Category V Type II, (

SECTION 09720  Page 2



Ft Bliss  Air Deployment Facility Complex FBADC
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

0.445 to 0.815 kg  total weight per square meter and width of 1350 mm.

2.1.2   Metal Wall Treatments Above Wall Partitions

Metal Wall Panels shall be perforated steel shall meet or exceed the 
following:

   AM#1
a.  Content; Stainless Steel perforated panel; 3mm Diameter, 6mm 

Staggered Centers,  23% Open Area.  The hole diameter should not 
be less than the thickness of the material. 

c.  Width:  .See Arch. Drwgs.

2.2   PRIMER AND ADHESIVE

Primer and adhesive shall be of a type recommended by the wallcovering 
manufacturer and shall contain a non-mercury based mildewcide.  Adhesive 
shall be strippable type.  Adhesive to install cap shall be of a type 
recommended by the manufacturer of the wainscot cap.

2.3   COLOR, TEXTURE, AND PATTERN

Color, texture, and pattern shall be in accordance with Section 09915COLOR 
SCHEDULE.

PART 3   EXECUTION

3.1   EXAMINATION

Contractor shall inspect all areas and conditions under which wallcoverings 
are to be installed.  Contractor shall notify in writing of any conditions 
detrimental to the proper and timely completion of the installation.  Work 
will proceed only when conditions have been corrected and accepted by the 
installer.

3.2   SURFACE PREPARATION

Wallcovering shall not be applied to surfaces that are rough, that contain 
stains that will bleed through the wallcovering, or that are otherwise 
unsuitable for proper installation.  Cracks and holes shall be filled and 
rough spots shall be sanded smooth.  Surfaces to receive wallcovering shall 
be thoroughly dry.  Plaster surfaces shall age at least 30 days prior to 
installation of vinyl wallcoverings.  Interior surfaces of exterior masonry 
walls shall be sealed to prevent moisture penetration, then primed with a 
wallcovering primer in accordance with the manufacturer's instructions.  
Moisture content of plaster, concrete, and masonry shall be tested with an 
electric moisture meter and reading shall be not more than 5 percent.  
Masonry walls shall have flush joints.  Concrete and masonry walls shall be 
coated with a thin coat of joint compound or cement plaster as a substrate 
preparation.  To promote adequate adhesion of wall lining over masonry 
walls, the walls shall be primed as recommended by the wall lining 
manufacturer.  Surface of walls shall be primed as required by 
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manufacturer's instructions to permit ultimate removal of wallcovering from 
the wall surface.  Primer shall be allowed to completely dry before 
adhesive application.

3.3   INSTALLATION

3.3.1   Vinyl and Fabric Wallcovering

Wallcovering shall be installed in accordance with the manufacturer's 
installation instructions.  Glue and adhesive spillage shall be immediately 
removed from wallcovering face and seams with a remover recommended by the 
manufacturer.  After the installation is complete, the fabric wallcovering 
shall be vacuumed with a ceiling to floor motion.

3.4   CLEAN-UP

Upon completion of the work, wallcovering shall be left clean and free of 
dirt or soiling.  Surplus materials, rubbish, and debris resulting from the 
wallcovering installation shall be removed and area shall be left clean.

        -- End of Section --
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SECTION 09840

ACOUSTICAL WALL TREATMENT
01/98

AMENDMENT #0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF TEXTILE CHEMISTS AND COLORISTS (AATCC)

AATCC TM 16 (1993) Test Method:  Colorfastness to Light

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 423 (1990a) Sound Absorption and Sound 
Absorption Coefficients by the 
Reverberation Room Method

ASTM D 1117 (1997) Nonwoven Fabrics

ASTM D 5034 (1995) Breaking Strength and Elongation of 
Textile Fabrics (Grab Test)

ASTM E 84 (1996a) Surface Burning Characteristics of 
Building Materials

INTERNATIONAL CONFERENCE OF BUILDING OFFICIALS (ICBO)

ICBO-Bldg Code (1997) Uniform Building Code (3 Vol)

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Acoustical Wall Panels; FIO.

Manufacturer's descriptive data and catalog cuts.

SD-04 Drawings

Acoustical Wall Panels; FIO.
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Drawings showing plan locations, elevations and details.  Drawings shall 
include details of method of anchorage, location of doors and other 
openings, base detail and shape and thickness of materials.

SD-06 Instructions

Acoustical Wall Panels; FIO.

Manufacturer's installation instructions and recommended cleaning 
instructions.

SD-13 Certificates

Acoustical Wall Panels; FIO.

Certificates of compliance from an independent laboratory accredited by the 
National Laboratory Accreditation Program of the National Institute of 
Standards.  A label or listing from the testing laboratory will be 
acceptable evidence of compliance.

SD-14 Samples

Acoustical Wall Panels; GA.

Manufacturer's standard fabric swatches, minimum 450 mm wide by 600 mm  
long 2 samples of each color range specified.

Samples shall be submitted for approval to:

   Architectural Section
   Design Branch
   Fort Worth District

1.3   DELIVERY AND STORAGE

Materials delivered and placed in storage shall be stored with protection 
from the weather, humidity and temperature variations, dirt, dust, or other 
contaminants.

1.4   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a one year period shall be provided.

PART 2   PRODUCTS

2.1   FABRIC COVERED ACOUSTICAL WALL PANELS

Acoustical wall panels shall consist of prefinished factory assembled, 
seamless fabric covered, fiber glass or mineral fiber core system as 
described below.  Wall panels shall be manufactured to the dimensions and 
configurations shown on the drawings.  Perimeter edges shall be reinforced 
by either an aluminum frame or a formulated resin edge hardener.  
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Acoustical wall panels installed in non-sprinklered areas must comply with 
the requirements of ICBO Bldg Code, Standard 42-2.

a.  Panel Width:  Widths shall be 750 mm End panels may vary in width 
as necessary to cover wall 

b.  Panel Height:  Panels shall be field measured for custom fit to 
ceiling.

c.  Thickness:  25mm.

d.  Fabric Covering:  Seamless plain woven  100 percent polyolofin, 
minimum 0.47 kg per linear meter.   Tear strength shall be minimum 
129 N.   Tensile strength shall be 667 N  minimum in accordance 
with ASTM D 5034.  Fabric covering shall be stretched free of 
wrinkles and then bonded to the edges and back or bonded directly 
to the panel face, edges, and back of panel a minimum distance 
standard with the manufacturer.  Light fastness (fadeometer) shall 
be approximately 40 hours in accordance with AATCC TM-16.

e.  Fire rating for the complete composite system:  Class A, 200 or 
less smoke density and flame spread less than 25, when tested in 
accordance with ASTM E 84.

f.  Substrate:  Fiber glass or mineral fiber.

g.  Noise Reduction Coefficient (NRC) Range:  0.80-0.90 ASTM C 423.
      AM#1

h.  Edge Detail:  Square edge.

i.  Core Type:  High impact acoustical consisting of a fiberglass core.

J.  Mounting:  Acoustical panels shall be mounted by manufacturer's 
standard velco.

k.  Color:  Color shall be in accordance with Section 09915 COLOR 
SCHEDULE.

PART 3   EXECUTION

3.1   SURFACE CONDITIONS

Walls shall be clean, smooth, oil free and prepared in accordance with 
panel manufacturer's instructions.  Installation shall not begin until all 
wet work, such as, plastering, painting, and concrete are completely dry.

3.2   INSTALLATION

Panel installation shall be by personnel familiar with and normally engaged 
in installation of acoustical wall panels.  Panels shall be applied in 
accordance with the manufacturer's installation instructions.

3.3   CLEANING
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Following installation, dirty or stained panel surfaces shall be cleaned in 
accordance with manufacturer's instructions and left free from defects.  
Panels that are damaged, discolored, or improperly installed shall be 
removed and new panels provided as directed.

        -- End of Section --
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SECTION 09915

COLOR SCHEDULE
06/93

AMENDEMENT #0001

PART 1   GENERAL
 
1.1   GENERAL

This section covers only the color of the exterior and interior materials 
and products that are exposed to view in the finished construction.  The 
word "color" as used herein includes surface color and pattern.  
Requirements for quality and method of installation are covered in other 
appropriate sections of the specifications.  Specific locations where the 
various materials are required are shown on the drawings.  Items not 
designated for color in this section may be specified in other sections.  
When color is not designated for items, the Contractor shall propose a 
color for approval.

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-14 Samples

Color board; GA.

Three (3) sets of color boards, 120 days after the Contractor is given 
Notice to proceed, complying with the following requirements:

a.  Color boards shall reflect all actual finish textures, patterns, 
and colors required for this contract. 

b.  Materials shall be labeled with the finish type, manufacturer's 
name, pattern, and color reference.

c.  Samples shall be on size A4 or 8-1/2 by 11 inch boards with a 
maximum spread of size A1 or 25-1/2 by 33 inches for foldouts.

d.  Samples for this color board are required in addition to samples 
requested in other specification sections.

e.  Color boards shall be submitted to the following addresses:
   Architectural Section
   Design Branch
   Fort Worth District

PART 2   PRODUCTS
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2.1   REFERENCE TO MANUFACTURER'S COLOR

Where color is shown as being specific to one manufacturer, an equivalent 
color by another manufacturer may be submitted for approval.  Manufacturers 
and materials specified are not intended to limit the selection of equal 
colors from other manufacturers.

2.2   COLOR SCHEDULE

The color schedule lists the colors, patterns and textures required for 
exterior and interior finishes, including both factory applied and field 
applied colors.

2.2.1   Exterior Walls

Exterior wall colors shall apply to exterior wall surfaces including 
recesses at entrances and projecting vestibules.  Conduit shall be painted 
to closely match the adjacent surface color.  Wall color shall be provided 
to match the colors listed below.

a.  Brick:  
   BR-1: Boral Bricks #10-828 Dark Pink Velour
   BR-2: Boral Bricks #10-933 Light Gray Velour
   BR-3: Boral Bricks #10-835 Flshd Dk Gray VLR.

b.  Mortar:  Gray.

2.2.2   Exterior Trim

Exterior trim shall be provided to match the colors listed below.

a.  Doors and Door Frames:  
   Graham Architectural Products; Sahara Sand.

b.  Windows (mullion, muntin, sash, trim, and sill):  
   Graham Architectural Products; Sahara Sand.

c.  Fascia:  
   MBCI "Colonial Red".

d.  Downspouts, Gutter, Louvers, and Flashings:  
   MBCI "Colonial Red.

e.  Soffits and Ceilings:  
   Interfinish, Planar Metal Copper

f.  Caulking and Sealants:  
   Color to be selected from Manufacturer's standard    
colors to match adjacent wall surfaces.

2.2.3   Exterior Roof

Roof color shall apply to exterior roof surfaces including sheet metal 

SECTION 09915  Page 2



Ft Bliss  Air Deployment Facility Complex FBADC
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

flashings and copings, mechanical units, roof trim, pipes, conduits, 
electrical appurtenances, and similar items.  Roof color shall be provided 
to match the colors listed below.

  Metal:  
    MBCI "Colonial Red".

2.2.4   Interior Floor Finishes

Flooring materials shall be provided to match the colors listed below.

      AM#1
a.  Carpet Tile:  

   F101: INTERFACE; CIRCUIT BOARD, 3276 MONITOR.

b.  Vinyl Composition Tile:  
   F201: TARKETT; EXPRESSIONS, #2037 BISQUE SHELL BROWN

      AM#1
c.  Flagstone:  

F301;Shall match Oklahoma Rust.

d.  Ceramic Tile:  
   F501; Dal-tile; Permatones, 6540 Matte Suede Gray.

      AM#1
e.  Porcelain Tile:  

   F601: Dal-tile; Landscape, 300mm X 300mm, Tebe LS04, Textured
   F602: Dal-tile; Landscape, 300mm X 300mm, Tebe LS04, Unpolished
   F603: Dal-tile; Landscape, 300mm X 300mm, Tebe LS04, Polished
   F604: Dal-tile; Landscape, 300mm X 300mm, Thessa LS05,          
Unpolished

NOTE:  See Arch. Drwgs A49 for floor finish.
       See Arch. Drwgs A37 & A38 for location.

f.  Grout:  Custom Bldg. Products; #19 Pewter.

2.2.5   Interior Base Finishes

Base materials shall be provided to match the colors listed below.

a.  Resilient Base and Edge Strips:  
   B101: Johnsonite; Genesis Tightock, TBC-65 Coronado
   B102: Johnsonite; Vinyl Cove 127 Vanilla

b.  Ceramic Tile:  
   B301: Dal-tile; Permatone Square Top, MDKB-5A 6540 Matte Suede 
Gray

c.  Porcelain Tile:  
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   B401: Dal-tile; Landscape, Tebe LS04, Unpolished
   B402: Dal-tile; Landscape, Thessa LS05, Unpolished.

d.  Grout:  
   Custom Bldg. Products; #19 Pewter

2.2.6   Interior Wall Finishes

Interior wall color shall apply to the entire wall surface, including 
reveals, vertical furred spaces, grilles, diffusers, electrical and access 
panels, and piping and conduit adjacent to wall surfaces unless otherwise 
specified.  Items not specified in other paragraphs shall be painted to 
match adjacent wall surface.  Wall materials shall be provided to match the 
colors listed below.

a.  Paint:  
   W101: Sherwin Williams; Only Natural 1088

b.  Vinyl Wall Covering:  
   W201: Trikes: USA 1000

c.  Acoustical Fabric for Acoustical Wall Panels:
   W501: Maharam; Tek-Wall Lustra 040 Quick Silver
   W502: Maharma; Tek-Wall Lustra 043 Maple Cream

d.  Ceramic Tile:  
   W401: Dal-tile; Permabrites 6421 Gloss Sable
   W402: Dal-tile; Permabrites 6440 Goss Suede Gray
  

e.  Ceramic Tile Grout:  
   Custom Bldg. Products; #19 Pewter

f.  Acoustical Wall Panels:  
   USG; Silent Touches to be covered with W501 & W502

   Note:  See Architectural Drwg A-37 and A38 for locations.
          
          See USG typical wall application with chair rail. (Web 
site: www.usg.com or Sweets 2000 Catalog, volume 10, 9840 page 4)

g.  Brick:  
   BR-1: Boral Bricks 10 828 Dark Pink Velour 

h.  Porcelain Tile:  
   W301: Dal-tile; Landscape, Tebe LS04, Unpolished
   

            NOTE:  See Arch. Drwg. A-24 for wall pattern.

      AM#1
i.  METAL WALL PANELS; STAINLESS STEEEL; SEE ARCH. DRWG. A18 FOR 

DETAILS.
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j.  Mortar:  
   Gray

k.  Columns:
   Sherwin Williams; Only Natural #1088  

      AM#1
l.  Plastic Laminate:  

   P101: Chemetal; 806 Satin Solid Copper
   P201: Chemetal; 812 Satin Smoked Chrome

NOTE;  SEE ARCH. DRWG. A18 FOR DETAILS.

2.2.7   Interior Ceiling Finishes

Ceiling colors shall apply to ceiling surfaces including soffits, furred 
down areas, grilles, diffusers, registers, and access panels.  Ceiling 
color shall also apply to joist, underside of roof deck, and conduit and 
piping where joists and deck are exposed and required to be painted.  
Ceiling materials shall be provided to match the colors listed below.

a.  Acoustical Tile and Grid:  
   C301: Ultima, White

b.  Paint:  
   C201: Sherwin Williams 1088 Only Natural

      AM#1
c.  Copper Suspended Canopy:  

   C402: Frame - USG
         Infills - Chemetal 806 Satin Solid Copper

NOTE:  SEE ARCH DRWG. A9 & A19 FOR CANOPY DETAILS.

d.  Metal Deck:  
   C302: Interfinish, Copper

      AM#1
2.2.8   Interior Trim

Interior trim shall be provided to match the colors listed below.

a.  Doors:  
D101; Sherwin Williams; Only Natural 1088
D201; NATURAL STAIN
D301; GRAHAM ARCH. PRODUCTS, ANTIQUE BRONZE

b.  Door Frames:  
T101; Sherwin Williams: Only Natural 1088
T102; GRAHAM ARCH. PRODUCTS, ANTIQUE BRONZE

c.  Windows (mullion, muntin, sash, trim, and stool):  
GRAHAM ARCH. PRODUCTS, ANTIQUE BRONZE
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d.  Window Sills:  
   Sherwin Williams, Only Natural 1088

e.  Fire Extinguisher Cabinets:
   Manufacturer's Stainless Steel  

f.  Handrails:  
   Stainless Steel

2.2.9   Interior Window Treatment

Window treatments shall be provided to match the colors listed below.

      AM#1
Window Shades:  

Mecho; EuroVeil ShadeCloth; 5304 Sand

2.2.10   Interior Miscellaneous

Miscellaneous items shall be provided to match the colors listed below.

a.  Toilet Partitions and Urinal Screen:  
   M101: Santana "Black"

      AM#1
b.  Plastic Laminate:  .

   PL-1; Chemetal; 806 Satin Colid Copper
   PL-2; Chemetal; 812, Satin Smoked Chrome

See Arch. Drwg. A9 & A19 for canopy and wall details.

c.  Signage Message Color (excluding handicapped signage):  
   White

d.  Signage Background Color (excluding handicapped signage):  
   Black

e.  Lockers:  
   M201: Penco "Black"

f.  Operable Partitions:  
   W601: Kwik-wall; Stainless Steel

g.  Corner Guards:  
   Korseal "Clear"

h.  Wall Switch Handles and Standard Receptacle Bodies:  
   Stainless Steel

i.  Electrical Device Cover Plates and Panels:  
   Stainless Steel

      AM#1
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j.  Bleachers;
   Steel understructure shall be finished on all surfaces with 
grey Dura-Coat enamel.  Understructure finish shall contain a 
silicone additive to improve scratch resistance of finish.  
Tubular steel which cannot be painted inside is unacceptable.

   Steel nosing and rear risers shall be pregalvanized with a 
minimum spangle of g-60 zinc plating.

   Decking shall have surfaces to receive a sealer coar with use 
surfaces to receive high gloss clear urethane finish.  Painted 
decks are unacceptable.

PART 3   EXECUTION (Not Applicable)

        -- End of Section --

SECTION 09915  Page 7



Ft Bliss  Air Deployment Facility Complex FBADC
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

SECTION 10442

INTERIOR SIGNAGE
08/1996

AMENDMENT #0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

ALUMINUM ASSOCIATION (AA)

AA DAF-45 (1980) Designation System for Aluminum 
Finishes

AA SAA-46 (1978) Standards for Anodized 
Architectural Aluminum

AA PK-1 (1989) Registration Record of Aluminum 
Association Alloy Designations and 
Chemical Composition Limits for Aluminum 
Alloys in the Form of Castings and Ingot

 AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)

AAMA 605.2 (1992) Voluntary Specification for High 
Performance Organic Coatings on 
Architectural Aluminum Extrusions and 
Panels

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z97.1 (1984) Safety Glazing Materials Used in 
Buildings.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 211 (1992a) Aluminum and Aluminum-Alloy Bar, 
Rod, and Wire

ASTM B 221 (1992a) Aluminum-Alloy Extruded Bars, 
Rods, Wire, Shapes, and Tubes

ASTM C 1036 (1991) Flat Glass

AMERICAN WELDING SOCIETY (AWS)

SECTION 10442  Page 1



Ft Bliss  Air Deployment Facility Complex FBADC
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

AWS D1.1 (1992) Structural Welding Code - Steel

FEDERAL SPECIFICATIONS (FS)

FS L-P-387 (Rev. A; Am. 1; Int. Am. 2) Plastic Sheet, 
Laminated, Thermosetting (for Designation 
Plates).

FEDERAL STANDARDS (FED-STD)

FED-STD 795 (Basic) Uniform Federal Accessibility 
Standards

FLAT GLASS MARKETING ASSOCIATION (FGMA)

FGMA-01 (1990) Glazing Manual

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Interior Signage; FIO.

Submit manufacturer's catalog data, describing the sign type, materials, 
and fabrication for each sign type furnished for this project.

SD-04 Drawings

Interior Signage; FIO.

Drawings shall clearly show elevations of each sign type, dimensions, 
materials, typographic layouts, sizes, methods, finishes, anchorages, and 
other details of construction as well as relation to supporting and 
adjacent work where applicable.  Drawings shall include typical layouts of 
each sign type showing graphic quality, letterforms, symbols, and type 
spacing, and a schedule showing the location of each sign type.

SD-06 Instructions

Installation Procedures; FIO.

Before installation, submit the sign manufacturer's printed instructions 
for installation of the signs.  Include complete procedures, including 
preparation of wall or door surfaces, mounting techniques, and recommended 
adhesives, tapes, or fasteners.

SD-07 Schedules
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Sign Schedule; GA.
      
Prior to sign fabrication, submit sign schedule indicating type, size, 
location, and message of signs to be furnished and installed.

SD-08 Statements

Qualifications; FIO.

Prior to start of sign installation, submit resumes of work experience for 
all installers.  The work shall be done by qualified, experienced 
installers, working under a qualified supervisor.  The supervisor shall 
have a minimum of 5 years experience in this area of work and shall be 
certified by the sign manufacturer.

SD-14 Samples

Interior Signage; GA.

Submit one full size sample of each sign type in the quality and color 
specified.  The samples may be installed in the work provided each sample 
is identified and location recorded.

   Samples to be submitted for aproval to:

   Architectural Section
   Design Branch
   Fort Worth District

SD-19 Operation and Maintenance Manuals

Sign Maintenance Instructions; FIO.

Submit three copies of the sign manufacturer's maintenance instructions, 
including one quart of any special cleaning solution recommended and 
furnished by the manufacturer.  Cleaning solution(s) shall be properly 
marked.  Instructions shall include the recommended type of cleaning 
equipment and materials, cleaning methods, and cleaning cycles.

1.3   DELIVERY AND STORAGE

Deliver signs to the site in manufacturer's original wrappings and packages 
clearly labeled with the manufacturer's name, brand name, size and related 
information.  Each sign shall be individually packaged.  Store in a safe, 
dry, clean, and well ventilated area, protected from damage, soiling, and 
moisture.  Store packages flat.  Do not open containers until needed for 
installation unless verification inspection is required.  Protective paper 
shall be removed only as necessary during fabrication, inspection, or 
installation in order to avoid scratching, chipping, or crazing the acrylic 
sheets.

PART 2   PRODUCTS

2.1   GENERAL
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Interior signs and graphics shall be provided as a total system.  Signs 
shall be complete with lettering, framing as detailed, and related 
components for a complete installation.  Signs shall be the standard 
product of a manufacturer regularly engaged in the manufacture of such 
products and shall essentially duplicate signs that have been in 
satisfactory use at least 2 years prior to bid opening.

2.2   MATERIALS AND FINISHES

2.2.1   Framing and Fasteners

2.2.1.1   Aluminum Alloy Products

Aluminum extrusions shall be at least 3.2 mil  thick, and aluminum plate or 
sheet shall be at least 1.5 mm thick.  Extrusions shall conform to ASTM B 
221; plate and sheet shall conform to ASTM B 209.  Where anodic coatings 
are specified, alloy shall conform to AA PK-1 alloy designation 514.0.  
Exposed anodized aluminum finishes shall be as shown and shall conform to 
AA SAA-46.

2.2.1.2   Finishes

Aluminum used for concealed framing of sign shall have a mill finish.  
Aluminum used for exposed surfaces shall have medium bronze anodized 
finish.  Anodized finish shall be AA DAF-45 designation AA-M10-C22-A32, 
Architectural Class II (0.01 mm to 0.02 mm ) for integral color

2.2.1.3   Welding

Welded joints shall be heliarc welded in conformance with the AWS D1.1 and 
the Aluminum Association's publications.

2.2.1.4   Exposed Metal Fasteners

Exposed metal fasteners shall be hardened aluminum ASTM B 211, 6061, T6 
Alloy.

2.2.1.5   Adhesives

Adhesives and adhesive tapes required for plastics, glass, and metals shall 
be the type recommended by the sign manufacturer.

2.2.2   Plastic

Signs shall be fabricated of Type ES melamine plastic conforming to FS 
L-P-387, Type NDP self-extinguishing or acrylic conforming to ANSI Z97.1.  
Plastic sheet used for signs shall be of new stock and free from defects 
which would impair strength, durability, and appearance.  Clear face sheets 
shall be matte finish.  Colored, opaque face plates and plaques shall be 
smooth finish.

2.2.3   Changeable Letter Boards
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Changeable letter boards for building and floor directory signs shall be 
pre-slotted, nonfading, washable vinyl which accept molded plastic letters 
(white in color) with tabs that align the letters in the slots. Boards 
shall be 4.7 mm to 6.4 mm  thick.

2.2.4   Glass

Glass shall be polished clear plate glass with clean cut edges     
conforming to ASTM C 1036.  All glazing work shall be performed in 
accordance with applicable standards of the FGMA-01.

2.2.5   Signs

Signs, other than building directory signs, shall be matte, opaque colored 
acrylic plastic having top surface printed message, 3.2 mm  minimum 
thickness (including backing plate) sub-surface printed face plates shall 
be laminated to a backing plate.  Signs shall conform to FED-STD 795.

2.2.5.1   Fabrication

All signs and sign components shall be shop fabricated, complete and ready 
for installation.  Sign components shall be cut clean.  Rounded corners, 
cut or ragged edges, edge build-up, bleeding or imperfections in the 
surfaces of the acrylic sheet will not be acceptable.

2.2.5.2   Paints and Inks

Paints and inks required shall be made for the surface material on which 
they are to be applied and as recommended by the manufacturer of the paint 
or ink.  Prime coats or other surface pretreatments, where applicable, 
shall be included in the work.  Paints, inks and all finishes shall not be 
the cause of discoloration, deterioration or delamination of any materials 
used in the fabrication. Paints and inks shall be evenly applied without 
pinholes, scratches, peeling, or application marks.  Paints may be alkyd, 
acrylic, epoxy, or urethane enamel that are qualified for listing on the 
applicable GSA qualified products list.

2.2.5.3   Messages

Messages for insert panels of office identification signs shall be:

    Dry-transfer letters applied to paper card stock.

2.2.5.4   Letterforms and Graphics

a.   Die-Cut Vinyl Letters

Vinyl sheeting for die-cut graphics shall conform to MS MIL-M-43719, 
minimum 0.08 mm  film thickness.  The sheeting shall include a 
positionable precoated pressure sensitive adhesive backing (Class 3).  
Die-cutting shall be executed in such a manner that all edges and 
corners of finished letterforms and graphics shall be true and clean.  
Letterforms and graphics with rounded positive or negative corners, 

SECTION 10442  Page 5



Ft Bliss  Air Deployment Facility Complex FBADC
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

nicked, cut or ragged edges, shall not be used.  Permanently apply 
die-cut letters and graphics to sign surfaces in such a manner that all 
letter surface and edge areas are tightly and evenly adhered to the 
sign surface.

b.   Letter Size and Style

Letterforms, including numbers, shall be helvetica medium style, upper 
and lower case, and shall be the height indicated in sign standards,  
unless otherwise specified or indicated.  In addition,

    (1)  Edges and corners of finished letterforms shall be 
photographically precise, crisp, clean and free of ticks, 
discontinuous curves, line wave, cut or ragged edges, edge 
built-up, bleeding, surface pinholes and other imperfections.  All 
letterforms shall conform to the prescribed letterform proportions.

        (2)  Alignment of letterforms shall maintain a horizontal 
baseline.

    (3)  Letter spacing shall be normal.  Expanded or condensed 
spacing is not acceptable.

2.3   SIGN STANDARDS

2.3.1   Sign Grids

See drawings for the applicable sign types for sign dimensions and mounting 
heights.

2.3.2   Building Directory Sign

Directory shall be two- door style.  Doors shall be sliding plate glass.  
Directories shall be furnished complete with all hardware including keyed 
cylinder lock.

2.3.2.1   Type AA1

The Building Directory consists of a permanent header panel with the name 
of the directory as a title, and a directory section that lists each 
tenant.  The directory section shall be a changeable letter board.  Sign 
design shall be as follows:

    a.  Colors:  White letters on standard black.

    b.  Dimensions:  1 meter by 1.8 meters .

    c.  Message:
AM#1
  Heading - Upper and lower case helvetica medium, 50 mm          capital  
letter height, flush left.

 Secondary Heading - Upper and lower case helvetica regular, ^50 mm  
capital letter height, flush left.
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The heading area shall accommodate two lines with a maximum line length of 
30 tiles or characters per line.

Text - Upper and lower case helvetica medium, 13 mm  capital letter height, 
flush left.  The text area shall accommodate three columns of 19 lines 
each, with a maximum line length of 45 tiles or characters per line.

    d.  Graphics:

A graphic map of each floor with room names and/or numbers, and a position 
location of "YOU ARE HERE" shall be provided on one panel of the directory. 
 Artwork shall be provided by the contractor.  Artwork shall be done by a 
graphic artist/or professional signage company.

2.3.2.2   Letters

Assortment of letters shall include three entire sets of the alphabet with 
emphasis on the most used characters and three sets of numbers.

2.3.2.3   Directory Listing(s)

The Contractor shall install the entire directory listing on the Building 
Directory  from the listing(s) furnished by the Contracting Officer.

Building Directory:

        Room or Tenant Title        Room Number

2.3.3   Office Identification Signs

2.3.3.1   Type BB2 (Wall Mounted)

This type consist of a permanent header panel with the room number and an 
insert panel which identifies the tenant.  The insert panel shall be a 
clear sleeve which will accept a paper or plastic insert with the name of 
the tenant.  Sign design shall be as follows:

    a.  Colors:

Header panel - White number on standard black background.

Insert panel - Black letters on white background.

    b.  Dimensions:  230 mm by 230 mm .

    c.  Message:

Room number - Helvetica medium, 38 mm  in height, flush left.

Tenant name - Upper and lower case helvetica medium, 13 mm capital letter 
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height, flush left.

Secondary information - Upper and lower case helvetica regular, 13 mm  
capital letter height, flush left.

The insert area shall accommodate four lines with a maximum of 21 tiles or 
characters per line.

2.3.3.2   Type BB4 (Room Number Sign)

This type consists of a permanent header panel only (without an insert 
panel).  Mounting height shall be 1,700 mm  (top edge of sign) above the 
floor.  Sign design shall be as follows:

a.  Colors:

Header panel - Whitenumber on standard black background.

b.  Dimensions:  76 mm by 230 mm.

c.  Message:

Room number - Helvetica medium, 38 mm  in height, flush left.

2.3.4   Service Identification Sign (Type BB7)

This type identifies restrooms, telephones, and other services.  Sign 
design shall be as follows:

a.  Colors:

Symbols - blue symbol (where appropriate) on white background.

b.  Dimensions:  230 mm by 150 mm .

c.  Message:

Service name - Helvetica medium upper and lower case, 25 mmcapital letter 
height, centered.

 The message line will accommodate a maximum of 7 tiles.

2.3.5   Informational Signs

2.3.5.1   Messages

Informational signs orient and inform visitors to the activities within 
each building.

2.3.5.2   Type CC1 Building Map

Sign design shall be as follows:

a.  Colors:  
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Header - White letters on standard black background.

Map - Black letters, numbers, and site markings on a white background.  
Color coding may be used to facilitate reading.

b.  Dimensions:   1050mm by 1200mm .

c.  Message:  Titles - Upper and lower case helvetica medium50 mm  
capital letter height.  Average line length - 30 characters per line.

2.3.5.3   Type CC2 Bulletin Board

Sign design shall be as follows:

a.  Colors:  Header - Whiteletters and numbers on black background.  
Cork, grey.

b.  Dimensions:  1050mm by 1800 mm .

c.  Message:  Title- upper and lower case helvetica medium, 50mm 
capital letter height, flush right..

Average line length, 47 characters per line.

2.3.6   Regulatory Signs

Symbols, such as for "No Smoking", shall be black with a standard red 
circle and bar on a white background.  Written messages are not required.

2.4   SIGNAGE SCHEDULE

All Building Directories and Building Maps shall be coordinated with the 
user for tenant listings.

All BB2 and BB4 Sign Types shall have the room and the message and shall be 
coordinated with the user before ordering.

See Arch. Drwg. A-51, A-52, A-53 for Signage Schedule and Signage Placement.

PART 3   EXECUTION

3.1   GENERAL

Signs shall be mounted in place after all other interior work in the 
immediate vicinity, including painting, has been completed.  Installed 
signs shall be uniform and secured.

3.2   INSTALLATION PREPARATION

Inspect all room and areas to have signs.  Repair holes, cracks, 
depressions, or rough areas using recommended materials.  Walls shall be 

SECTION 10442  Page 9



Ft Bliss  Air Deployment Facility Complex FBADC
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

free of any foreign materials.  Minimum wall temperature before, during and 
after installation and requirements for conditioning adhesive, shall comply 
with the sign and adhesive manufacturer's instructions.  Sign installation 
shall constitute validation by the Contractor that the conditions in the 
area meet all requirements for satisfactory installation.

3.3   INSTALLATION
   AM#1
Height and location of the signs shall be as directed by the Contracting 
Officer unless otherwise specified.  Signs shall be mounted using vinyl 
tape, adhesive, or screws, as recommended by the manufacturer for the 
specific application.  Adhesive shall cover the entire back surface of the 
sign panels.  Screw attached signs shall be attached with two concealed 
non-ferrous screws, one centered at each end in a manner that will not 
interfere with the message.  Signs larger than two inches in height shall 
be attached with four screws, equally spaced, one in each corner.  Exposed 
screws shall have round heads.  Color of screws shall match the background 
color of the sign.

3.3.1   Sign Type BB7

Restroom door identification signs shall be centered on the door.  Signs 
with the handicapped symbol shall be centered and located beneath the 
identification sign on doors of restrooms having handicapped provisions.

3.3.2   Building  Directories

Signs shall be secured to the wall by means of concealed screws or bolt 
hangers.

3.4   SIGN DAMAGE

In event of damage to any sign or sign component, the Contractor shall 
repair or replace the signs or components as required by the Contracting 
Officer, at no additional cost to the Government.

3.5   CLEANUP

All installed signs and adjacent surfaces shall be free of tape, adhesive, 
packing paper, dirt, smudges, scratches, discoloration, or other foreign 
material or defect.  The Contractor shall clean all signs in accordance 
with the manufacturer's instructions.

        -- End of Section --
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SECTION 12490

WINDOW TREATMENT
01/98

                                  Amend #1

PART 1   WORK DESCRIPTION

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

FEDERAL SPECIFICATIONS (FS)

FS AA-V-00200 (Rev B) Venetian Blinds

NATIONAL FIRE PROTECTION (NFPA)

NFPA 701 (1996) Methods of Fire Tests for 
Flame-Resistant Textiles and Films

1.2   GENERAL

Window treatment shall be provided, complete with necessary brackets, 
fittings, and hardware.  Each window treatment type shall be a complete 
unit provided in accordance with paragraph WINDOW TREATMENT PLACEMENT 
SCHEDULE.  Equipment shall be mounted and operated as indicated.  Windows 
to receive a treatment shall be completely covered.  The Contractor shall 
take measurements at the building and shall be responsible for the proper 
fitting and hanging of the equipment.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Window Treatments and Hardware; FIO.

Manufacturer's data composed of catalog cuts, brochures, product 
information, and maintenance instructions.

SD-04 Drawings

Window Treatments and Hardware; FIO.

Drawings showing fabrication and installation details.  Drawings shall show 
layout and locations of track, direction of draw, mounting heights, and 
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details.

SD-14 Samples

Window Treatments and Hardware; FIO.

Three samples of each type and color of window treatment.  Blind slats or 
louvers shall be 150 mm  in length for each color.  Track shall be 150 mm  
in length.  Shade material shall be minimum 150 x 150 mm  in size.

1.4   DELIVERY, STORAGE, AND HANDLING

Components shall be delivered to the jobsite in the manufacturer's original 
packaging with the brand or company name, item identification, and project 
reference clearly marked.  Components shall be stored in a dry location 
that is adequately ventilated and free from dust, water, or other 
contaminants and shall have easy access for inspection and handling.  
Materials shall be stored flat in a clean dry area with temperature 
maintained above 10 degrees C. 

1.5   FIELD MEASUREMENTS

The Contractor shall become familiar with details of the work, verify 
dimensions in the field, and shall advise the Contracting Officer of any 
discrepancy before performing the work.

1.6   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.

PART 2   PRODUCTS

AM#1
2.1   WINDOW SHADES

Roller tube shall operate smoothly and be of sufficient diameter and 
thickness to prevent excessive deflection.  Brackets shall be provided that 
are appropriate for inside mount.  The shade cloth shall meet the 
performance described in NFPA 701, small scale test.  Steel features shall 
be treated for corrosion resistance.

2.1.1   Light Filtering Shades

Light filtering shades shall conform to the following:  Shadeband snapsinto 
and out of an extruded slot in the shade tube; shadebands can be fully 
replaced on site without having to remove the drive or the tube; fascia 
snaps into slots in the mounting bracket; plastic shall be high-impact 
high-density; stainless-steel bead chain with qualified spacing, assuring 
smooth and prescise operation. 90 lb test; linear-disc brack; high-friction 
fiber brake pad and disk; roller tube shall be steel and shall operate by 
clutch and bead operation; fascia mounting brackets shall be steel to 
support roller tube and fascia panel.  The shade shall be made of woven 
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vinyl/polyester with antimicrobial properties that do not support the 
growth of microorganisms.  Openness factor shall be +/-5%..

2.2   COLOR

Color shall be in accordance with Section 09915 COLOR SCHEDULE.

PART 3   EXECUTION

3.1   WINDOW TREATMENT PLACEMENT SCHEDULE

Window covering shall be provided at all exterior windows and at glazed 
interior view windows, except at clear story windows and windows above cot 
storage in Troop Terminal (Area I).

3.2   INSTALLATION

Installation shall be in accordance with the approved detail drawings and 
manufacturer's installation instructions.  Units shall be level, plumb, 
secure, and at proper height and location relative to window units.  The 
Contractor shall furnish and install supplementary or miscellaneous items 
in total, including clips, brackets, or anchorages incidental to or 
necessary for a sound, secure, and complete installation.  Installation 
shall not be initiated until completion of room painting and finishing 
operations.  Upon completion of the installation, window treatments shall 
be adjusted for form and appearance, shall be in proper operating 
condition, and shall be free from damage or blemishes.  Damaged units shall 
be repaired or replaced by the Contractor as directed by the Contracting 
Officer.

        -- End of Section --
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SECTION 12660

BLEACHERS, TELESCOPING
06/2000

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC 326 (Nov 1, 1978) Specification for the 
Design, Fabrication and Erection of 
Structural Steel for Buildings

     NATIONAL FOREST PRODUCTS ASSOCIATION (NFOPA)

NFOPA-01   (1986; Supple) National Design 
Specification for Wood Construction

NATIONAL FIRE PROTECTION ASSOCIATION

NFPA 102   (1995) Grandstands, Folding and Telescopic 
Seating, Tents, and Membrane Structures

U. S. DEPARTMENT OF COMMERCE, NATIONAL INSTITUTE OF STANDARDS AND 
TECHNOLOGY (NIST)

NIST PS 1   (1983) Construction and Industrial Plywood

SOUTHERN PINE INSPECTION BUREAU (SPIB)

SPIB 1003   (1994; Supple 8 thru 11) Standard Grading
Rules for Southern Pine Lumber

WEST COAST LUMBER INSPECTION BUREAU (WCLIB)

WCLIB Std 16   (Eff. Sep 1, 1970; Rev 1988) Standard 
Grading Rules for Douglas Fir, Western 
Hemlock, Western Red Cedar, White Fir, 
Sitka Spruce 

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
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PROCEDURES:

SD-01 Data

Manufacturer's Catalog Data; GA.

      SD-04 Drawings

Detail Drawings; GA

Drawings shall show plans, elevations, details of installation, description 
of hardware, fittings, accessories, and other data as necessary to 
completely describe the product to be used.

SD-08 Statement

Qualifications; FIO

Furnish the manufacturer's qualifications as required in the PART 2 
paragraph GENERAL.

SD-13 Certificates

Certificates of Compliance; FIO

Certificate of Compliance attesting that the bleachers conform to all 
requirements specified shall be furnished.

      SD-19 Operations and Maintenance Manuals

Operations and Maintenance Manuals; FIO

Operation, cleaning, and maintenance instructions shall be furnished.

1.3   DELIVERY AND STORAGE

Bleachers shall be delivered to the job site in the manufacturer's 
original, unopened packages and shall be stored in a clean, dry space.

PART 2   PRODUCTS

2.1   DESCRIPTION

The work described under this section consists of coordinating the 
installation of telescoping bleacher systems and related items necessary to 
complete the work indicated.

2.2   BLEACHER CONFIGURATIONS

Bleacher systems shall be composed of tiered, closed deck seating rows, 
operating on the telescopic principle and stacking vertically.  The first 
moving row shall be secured with both friction and mechanical locks.  All 
other rows shall be mechanically locked, operable only upon unlocking and 
cycling the first row.  Each bleacher row shall be comprised of risers, 
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seat and deck components and a complete set of supportive columns and 
braces.  Bleacher system shall meet UBC requirements.

2.3   QUALITY ASSURANCE

2.3.1   GUARANTEE

The manufacturer shall guarnatee all work performed under the applications 
to be free from defects for a period of five years.

2.3.2   PRODUCT IMPROVEMENTS

Bleachers provided shall incorporate manufacturer's design improvements and 
materials current at time of shipment.

2.4   DESIGN CRITERIA

2.4.1   Support and Resistance

Closed deck seating shall be designed to support and resist, in addition to 
its own weight, a force of:

   a.  Seatboards and footboards shall each be designed to resist a 
live load of 120 lbs. per linear foot.

   b.  100 lbs. per square foot of live load.

   c.  side sway live load of 24 lbs. per linear foot of row.

   d.  Front to rear sway load of 10 lbs. per linear foot of row.

2.4.2   Sizes and Connections

American Institute of Steel Construction (AISC), American Iron and Steel 
Institute (AISI), and Aluminum Association (AA) design criteria shall be 
the basis for calculations of member sizes ans connections.

2.4.3   Wood Members

Wood members shall be designed in accordance with National Forest Products 
association's "National Design Specification for Wood Construction".

2.5   BLEACHERS

Bleachers shall be equal to "Model 2600 Closed Deck Telescoping Bleachers" 
as manufacture by Hussey Manufacturing Company, Inc., for wall attachment 
type and manual operation.  Units shall be comprised of number of rows 
indicated on the drawings.  Row spacing shall be 660, with 244 inch risers 
and 1218 closed dimension plus top filler panel where needed.

2.5.1   Accessories

Accessories shall include end panels, scorer's table and operating handles.
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   a.  End panels shall be provided and installed as a closure panel 
at each exposed bank end.  Panels shall be full height, contoured 
stack closure, fabricated of 12 high density "parcore" with 25 
thick built-up edges.  Rear filler board will be required.

   b.  Operating handles shall be constructed of 33 O.D. schedule 40 
pipe, and designed for storage inside the first moving row.

   c.  End rails shall be steel, self-storing, 1066 high, with 
intermidate members.  Rails shall be provided at exposed position 
of bank ends and wall ends of bank from second row above.

   d.  Center ailes with handrails shall be provided as shown on 
drawings.

2.6   MATERIALS AND FABRICATION

2.6.1   Wheels

100 diameter with 25 non-marring soft rubber face designed to protect floor 
surfaces.  Smaller wheels are not acceptable.

2.6.2   Telescopic Bases

Fitted with not less than eight wheels under each moving row.

2.6.3   Columns

Formed box channels of high tensil steel fitted with braces to meet design 
conditions.

2.6.4   Row Interlocks

Join each row structure, front to rear, by means of eight interacting steel 
connections, plus automatic gravity locks.

2.6.5   Lumber

Fascia and seats shall be 20 nominal thickness, kiln-dried, finger-jointed 
and/or solid, Southern Hard Pine Grade "C and better" in conformity with 
SPIB grading rules.  Mixed lumber species are not acceptable.

2.6.6   Decking

Decking shall be fabricated from 16 thick plywood with exterior glue, 5 
ply, all plies Group 1, plugged crossband under face, produced in 
conformance with Product Sstandard PS-1.

2.6.7   Welds

All welds shall be made at the factory by welders that are certified on the 
equipment and process used.

2.6.8   Formed Steel Members
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Formed steel front and rear members shall fully support all transverse 
edges of the decking.   Numerous lateral "Z"s shall underlay the decking 
providing added stiffness and attachment.

2.6.9   Seat Supports 

Cantilevered seat supports shall be of taper formed hifh tensile stell to 
provide optimum foot room beneath seats.

2.6.10   Fasteners

All structural connections shall be made with S.A.E. stress rated bolts and 
self-locking nuts.  The use of self-tapping bolts or screws lacking nuts is 
not acceptable.

PART 3   EXECUTION

3.1   INSPECTION

Verify that areas to receive telescoping bleachers are free of impediments 
interfering with installation.

3.2   INSTALLATION

Install telescoping bleachers in accordance with manufacturer's 
instructions and approved shop drawings.

3.3   ADJUSTMENT AND CLEANING

Adjust telescoping bleacher mechanisms for smooth operation.  Clean work 
area and remove debris from site.   

- - End of Section - -
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SECTION 13280

ASBESTOS ABATEMENT
Amend #0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z9.2 (1979; R 1991) Fundamentals Governing the 
Design and Operation of Local Exhaust 
Systems

ANSI Z87.1 (1989; Errata; Z87.1a) Occupational and 
Educational Eye and Face Protection

ANSI Z88.2 (1992) Respiratory Protection

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 732 (1995) Aging Effects of Artificial 
Weathering on Latex Sealants

ASTM D 522 (1993a) Mandrel Bend Test of Attached 
Organic Coatings

ASTM D 1331 (1989; R 1995) Surface and Interfacial 
Tension of Solutions of Surface-Active 
Agents

ASTM D 2794 (1993) Resistance of Organic Coatings to 
the Effects of Rapid Deformation (Impact)

ASTM D 4397 (1996) Polyethylene Sheeting for 
Construction, Industrial, and Agricultural 
Applications

ASTM E 84 (1998e1) Surface Burning Characteristics 
of Building Materials

ASTM E 96 (1995) Water Vapor Transmission of 
Materials

ASTM E 119 (1998) Fire Tests of Building Construction 
and Materials

ASTM E 736 (1992) Cohesion/Adhesion of Sprayed 
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Fire-Resistive Materials Applied to 
Structural Members

ASTM E 1368 (1997) Visual Inspection of Asbestos 
Abatement Projects

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910 Occupational Safety and Health Standards

29 CFR 1926 Safety and Health Regulations for 
Construction

40 CFR 61 National Emissions Standards for Hazardous 
Air Pollutants

40 CFR 763 Asbestos

42 CFR 84 Approval of Respiratory Protective Devices

49 CFR 107 Hazardous Materials Program Procedures

49 CFR 171 General Information, Regulations and 
Definitions

49 CFR 172 Hazardous Materials Table, Special 
Provisions, Hazardous Materials 
Communications, Emergency Response 
Information, and Training Requirements

49 CFR 173 Shippers - General Requirements for 
Shipments and Packagings

COMPRESSED GAS ASSOCIATION (CGA)

CGA G-7 (1990) Compressed Air for Human Respiration

CGA G-7.1 (1997) Commodity Specification for Air

ENGINEERING MANUALS (EM)

EM 385-1-1 (1996) Safety and Health Requirements 
Manual

ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA 340/1-90-018 (1990) Asbestos/NESHAP Regulated Asbestos 
Containing Materials Guidance

EPA 340/1-90-019 (1990) Asbestos/NESHAP Adequately Wet 
Guidance

EPA 560/5-85-024 (1985) Guidance for Controlling 
Asbestos-Containing Materials in Buildings
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NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 701 (1996; TIA 96-1, 96-2) Methods of Fire 
Tests for Flame-Resistant Textiles and 
Films

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH)

NIOSH Pub No. 84-100 (1984; Supple 1985, 1987, 1988 & 1990) 
NIOSH Manual of Analytical Methods

UNDERWRITERS LABORATORIES (UL)

UL 586 (1996) High-Efficiency, Particulate, Air 
Filter Units

1.2   DEFINITIONS

a.  Adequately Wet:  A term defined in 40 CFR 61, Subpart M, and EPA 
340/1-90-019 meaning to sufficiently mix or penetrate with liquid 
to prevent the release of particulate.  If visible emissions are 
observed coming from asbestos-containing material (ACM), then that 
material has not been adequately wetted.  However, the absence of 
visible emissions is not sufficient evidence of being adequately 
wetted.

b.  Aggressive Method:  Removal or disturbance of building material by 
sanding, abrading, grinding, or other method that breaks, 
crumbles, or disintegrates intact asbestos-containing material 
(ACM).

c.  Amended Water:  Water containing a wetting agent or surfactant 
with a surface tension of at least 29 dynes per square centimeter 
when tested in accordance with ASTM D 1331.

d.  Asbestos:  Asbestos includes chrysotile, amosite, crocidolite, 
tremolite asbestos, anthophylite asbestos, actinolite asbestos, 
and any of these minerals that have been chemically treated and/or 
altered.

e.  Asbestos-Containing Material (ACM):  Any materials containing more 
than one percent asbestos.

f.  Asbestos Fiber:  A particulate form of asbestos, 5 micrometers or 
longer, with a length-to-width ratio of at least 3 to 1.

g.  Authorized Person:  Any person authorized by the Contractor and 
required by work duties to be present in the regulated areas.

h.  Building Inspector:  Individual who inspects buildings for 
asbestos and has EPA Model Accreditation Plan (MAP) "Building 
Inspector" training; accreditation required by 40 CFR 763, Subpart 
E, Appendix C.
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i.  Certified Industrial Hygienist (CIH):  An Industrial Hygienist 
certified in the practice of industrial hygiene by the American 
Board of Industrial Hygiene.

j.  Class I Asbestos Work:  Activities defined by OSHA involving the 
removal of thermal system insulation (TSI) and surfacing ACM.  
This activity is not applicable to this project.

k.  Class II Asbestos Work:  Activities defined by OSHA involving the 
removal of ACM which is not thermal system insulation or surfacing 
material.  This includes, but is not limited to, the removal of 
asbestos - containing wallboard, floor tile and sheeting, roofing 
and siding shingles, and construction mastic.  Certain 
"incidental" roofing materials such as mastic, flashing and 
cements when they are still intact are excluded from Class II 
asbestos work.  

l.  Not Used.

m.  Not Used.

n.  Clean room:  An uncontaminated room having facilities for the 
storage of employees' street clothing and uncontaminated materials 
and equipment.

o.  Competent Person:  In addition to the definition in 29 CFR 1926, 
Section .32(f), a person who is capable of identifying existing 
asbestos hazards as defined in 29 CFR 1926, Section .1101, 
selecting the appropriate control strategy, has the authority to 
take prompt corrective measures to eliminate them and has EPA 
Model Accreditation Plan (MAP) "Contractor/Supervisor" training; 
accreditation required by 40 CFR 763, Subpart E, Appendix C.

p.  Contractor/Supervisor:  Individual who supervises asbestos 
abatement work and has EPA Model Accreditation Plan 
"Contractor/Supervisor" training; accreditation required by 40 CFR 
763, Subpart E, Appendix C. 

q.  Critical Barrier:  One or more layers of plastic sealed over all 
openings into a regulated area or any other similarly placed 
physical barrier sufficient to prevent airborne asbestos in a 
regulated area from migrating to an adjacent area.

r.  Decontamination Area:  An enclosed area adjacent and connected to 
the regulated area and consisting of an equipment room, shower 
area, and clean room, which is used for the decontamination of 
workers, materials, and equipment that are contaminated with 
asbestos.

s.  Demolition:  The wrecking or taking out of any load-supporting 
structural member and any related razing, removing, or stripping 
of asbestos products.
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t.  Disposal Bag:  A 0.15 mm  thick, leak-tight plastic bag, 
pre-labeled in accordance with 29 CFR 1926, Section .1101, used 
for transporting asbestos waste from containment to disposal site.

u.  Disturbance:  Activities that disrupt the matrix of ACM, crumble 
or pulverize ACM, or generate visible debris from ACM.  
Disturbance includes cutting away small amounts of ACM, no greater 
than the amount which can be contained in 1 standard sized 
glovebag or waste bag, not larger than 1.5 m  in length and width 
in order to access a building component.

v.  Equipment Room or Area:  An area adjacent to the regulated area 
used for the decontamination of employees and their equipment.

w.  Employee Exposure:  That exposure to airborne asbestos that would 
occur if the employee were not using respiratory protective 
equipment.

x.  Fiber:  A fibrous particulate, 5 micrometers or longer, with a 
length to width ratio of at least 3 to 1.

y.  Friable ACM:  A term defined in 40 CFR 61, Subpart M and EPA 
340/1-90-018 meaning any material which contains more than 1 
percent asbestos, as determined using the method specified in 40 
CFR 763, Subpart E, Appendix A, Section 1, Polarized Light 
Microscopy (PLM), that when dry, can be crumbled, pulverized, or 
reduced to powder by hand pressure.  If the asbestos content is 
less than 10 percent, as determined by a method other than point 
counting by PLM, the asbestos content is verified by point 
counting using PLM.

z.  Glovebag:  Not more than a 1.5 by 1.5 m  impervious plastic 
bag-like enclosure affixed around an asbestos-containing material, 
with glove-like appendages through which material and tools may be 
handled.

aa.  High-Efficiency Particulate Air (HEPA) Filter:  A filter capable 
of trapping and retaining at least 99.97 percent of all 
mono-dispersed particles of 0.3 micrometers in diameter.

bb.  Homogeneous Area:  An area of surfacing material or thermal 
system insulation that is uniform in color and texture.

cc.  Industrial Hygienist:  A professional qualified by education, 
training, and experience to anticipate, recognize, evaluate, and 
develop controls for occupational health hazards.

dd.  Intact:  ACM which has not crumbled, been pulverized, or 
otherwise deteriorated so that the asbestos is no longer likely to 
be bound with its matrix.  Removal of "intact" asphaltic, 
resinous, cementitious products does not render the ACM non-intact 
simply by being separated into smaller pieces.

ee.  Model Accreditation Plan (MAP):  USEPA training accreditation 
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requirements for persons who work with asbestos as specified in 40 
CFR 763, Subpart E, Appendix C.

ff.  Modification:  A changed or altered procedure, material or 
component of a control system, which replaces a procedure, 
material or component of a required system.

gg.  Negative Exposure Assessment:  A demonstration by the Contractor 
to show that employee exposure during an operation is expected to 
be consistently below the OSHA Permissible Exposure Limits (PELs).

hh.  NESHAP:  National Emission Standards for Hazardous Air 
Pollutants.  The USEPA NESHAP regulation for asbestos is at 40 CFR 
61, Subpart M.

ii.  Nonfriable ACM:  A NESHAP term defined in 40 CFR 61, Subpart M 
and EPA 340/1-90-018 meaning any material containing more than 1 
percent asbestos, as determined using the method specified in 40 
CFR 763, Subpart E, Appendix A, Section 1, Polarized Light 
Microscopy, that, when dry, cannot be crumbled, pulverized or 
reduced to powder by hand pressure.

jj.  Nonfriable ACM (Category I):  A NESHAP term defined in 40 CFR 61, 
Subpart E and EPA 340/1-90-018 meaning asbestos-containing 
packings, gaskets, resilient floor covering, and asphalt roofing 
products containing more than 1 percent asbestos as determined 
using the method specified in 40 CFR 763, Subpart F, Appendix A, 
Section 1, Polarized Light Microscopy.

kk.  Nonfriable ACM (Category II):  A NESHAP term defined in 40 CFR 61, 
Subpart E and EPA 340/1-90-018 meaning any material, excluding 
Category I nonfriable ACM, containing more than 1 percent 
asbestos, as determined using the methods specified in 40 CFR 763, 
Subpart F, Appendix A, Section 1, Polarized Light Microscopy, that 
when dry, cannot be crumbled, pulverized, or reduced to powder by 
hand pressure.

ll.  Permissible Exposure Limits (PELs):

(1)  PEL-Time weighted average(TWA):  Concentration of asbestos 
not in excess of 0.1 fibers per cubic centimeter of air (f/cc) as 
an 8 hour time weighted average (TWA), as determined by the method 
prescribed in 29 CFR 1926, Section .1101, Appendix A, or the 
current version of NIOSH Pub No. 84-100 analytical method 7400.

(2)  PEL-Excursion Limit:  An airborne concentration of asbestos 
not in excess of 1.0 f/cc of air as averaged over a sampling 
period of 30 minutes as determined by the method prescribed in 29 
CFR 1926, Section .1101, Appendix A, or the current version of 
NIOSH Pub No. 84-100 analytical method 7400.

mm.  Regulated Area:  An OSHA term defined in 29 CFR 1926, Section 
.1101 meaning an area established by the Contractor to demarcate 
areas where Class I and II asbestos work is conducted; also any 
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adjoining area where debris and waste from such asbestos work 
accumulate; and an area within which airborne concentrations of 
asbestos exceed, or there is a reasonable possibility they may 
exceed, the permissible exposure limit.

nn.  Removal:  All operations where ACM is taken out or stripped from 
structures or substrates, and includes demolition operations.

oo.  Repair:  Overhauling, rebuilding, reconstructing, or 
reconditioning of structures or substrates, including 
encapsulation or other repair of ACM attached to structures or 
substrates.  If the amount of asbestos so "disturbed" cannot be 
contained in 1 standard glovebag or waste bag, Class I precautions 
are required.

pp.  Spills/Emergency Cleanups:  Cleanup of sizable amounts of 
asbestos waste and debris which has occurred, for example, when 
water damage occurs in a building, and sizable amounts of ACM are 
dislodged.  A Competent Person evaluates the site and ACM to be 
handled, and based on the type, condition and extent of the 
dislodged material, classifies the cleanup as Class I and II.  

qq.  Surfacing ACM:  Asbestos-containing material which contains more 
than 1% asbestos and is sprayed-on, troweled-on, or otherwise 
applied to surfaces, such as acoustical plaster on ceilings and 
fireproofing materials on structural members, or other materials 
on surfaces for acoustical, fireproofing, or other purposes.

rr.  Thermal system insulation (TSI) ACM:  ACM which contains more 
than 1% asbestos and is applied to pipes, fittings, boilers, 
breeching, tanks, ducts, or other interior structural components 
to prevent heat loss or gain or water condensation.

ss.  Transite:  A generic name for asbestos cement wallboard and pipe.

tt.  Worker:  Individual (not designated as the Competent Person or a 
supervisor) who performs asbestos work and has completed asbestos 
worker training required by 29 CFR 1926, Section .1101, to include 
EPA Model Accreditation Plan (MAP) "Worker" training; 
accreditation required by 40 CFR 763, Subpart E, Appendix C, if 
required by the OSHA Class of work to be performed or by the state 
where the work is to be performed.

1.3   DESCRIPTION OF WORK

Work in this section shall be performed for the Base Bid and Bid Option 
No.4 of the ASMP Air Deployment Facility Complex project, at Fort Bliss, 
Texas.   

Base Bid shall include abatement of asbestos-containing material (ACM) 
abatement from 11211 (fire station) prior to renovation.     

Bid Option No.4 shall include asbestos-containing material (ACM) abatement 
from Buildings 11315 (metal hangar) and 11314 (a 12-ft by 12-ft mechanical 
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building annexed to B/11315) prior to demolition. 

Asbestos surveys were performed in March 1999 for B/11211 and B/11315 and 
analytical results are appended herein.  The ACM to be abated from B/11315 
is shown on the environmental drawing sheet no. H1, REGULATED MATERIAL 
SURVEY, LOCATIONS AND QUANTITIES, BUILDING NO. 11315.  The ACM to be abated 
from B/11211 is shown on the environmental drawing sheet no. H1, REGULATED 
MATERIAL SURVEY LOCATIONS AND QUANTITIES, BUILDINGS NO. 11211 and 11212 
FIRE STATION.  No ACM was detected in 11212.  However, an asbestos survey 
was not performed for B/11314.  If ACM is suspected (Fort Bliss personnel 
is not aware of any suspected ACM), the Contractor shall obtain a bulk 
sample and analyze with EPA Method 600/R-93/116.     

A summary of work task data elements for each individual ACM abatement work 
task for B/11211 and B/11315 is included in Table 1, "Individual Work Task 
Data Elements" at the end of this section.  The Contractor shall prepare 
similar work task data elements for each individual ACM abatement item, if 
it is required for B/11314.  Asbestos bulk sample analyses and abatement 
efforts for B/11314 shall be approved by the Contracting Officer.  The 
Contractor is responsible to verify all work tasks prior to abatement work.

This section describes procedures and equipment required to protect workers 
and environment from airborne asbestos fibers, ACM dust and debris.  The 
asbestos abatement activity involves OSHA Class I and Class II work.  The 
Contractor shall provide containment, storage, transportation and disposal 
of the generated ACM wastes.  The Contractor shall provide specific 
operational procedures in the Accident Prevention Plan and its sub 
components, the Asbestos Hazard Abatement Plan and Activity Hazard Analyses 
required in paragraph, SAFETY AND HEALTH PROGRAM AND PLANS.

1.3.1   Abatement Work Tasks

A summary of work task data elements for each individual ACM abatement work 
task is included in Table 1, "Individual Work Task Data Elements" at the 
end of this section.

1.3.2   Unexpected Discovery of Asbestos

For any previously untested building components suspected to contain 
asbestos and located in areas impacted by the work, the Contractor shall 
notify the Contracting Officer (CO) who will have the option of ordering up 
to six (6) bulk samples to be obtained at the Contractor's expense and 
delivered to a laboratory accredited under the National Institute of 
Standards and Technology (NIST) "National Voluntary Laboratory 
Accreditation Program (NVLAP)" and analyzed by PLM at no additional cost to 
the Government.  Any additional components identified as ACM that have been 
approved by the Contracting Officer for removal shall be removed by the 
Contractor and will be paid for by an equitable adjustment to the contract 
price under the CONTRACT CLAUSE titled "changes".  Sampling activities 
undertaken to determine the presence of additional ACM shall be conducted 
by personnel who have successfully completed the EPA Model Accreditation 
Plan (MAP) "Building Inspector" training course required by 40 CFR 763, 
Subpart E, Appendix C.

SECTION 13280  Page 8



Ft Bliss  Air Deployment Facility Complex FBADC
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

1.4   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Materials and Equipment; FIO.

Manufacturer's catalog data for all materials and equipment to be used in 
the work, including brand name, model, capacity, performance 
characteristics and any other pertinent information.  Test results and 
certificates from the manufacturer of encapsulants substantiating 
compliance with performance requirements of this specification.  Material 
Safety Data Sheets for all chemicals to be used on-site in the same format 
as implemented in the Contractor's HAZARD COMMUNICATION PROGRAM.  Data 
shall include, but shall not be limited to, the following items:

a.  High Efficiency Filtered Air (HEPA) local exhaust equipment

b.  Vacuum cleaning equipment

c.  Pressure differential monitor for HEPA local exhaust equipment

d.  Air monitoring equipment

e.  Respirators

f.  Personal protective clothing and equipment

(1)  Coveralls
(2)  Underclothing
(3)  Other work clothing
(4)  Foot coverings
(5)  Hard hats
(6)  Eye protection
(7)  Other items required and approved by Contractors Designated 
IH and Competent Person

g.  Glovebag

h.  Duct Tape

i.  Disposal Containers

(1)  Disposal bags
(2)  Fiberboard drums
(3)  Paperboard boxes

j.  Sheet Plastic

(1)  Polyethylene Sheet - General
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(2)  Polyethylene Sheet - Flame Resistant
(3)  Polyethylene Sheet - Reinforced

k.  Wetting Agent

(1)  Amended Water
(2)  Removal encapsulant

l.  Strippable Coating

m.  Prefabricated Decontamination Unit

n.  Other items

o.  Chemical encapsulant

p.  Chemical encasement materials

q.  Material Safety Data Sheets (for all chemicals proposed)

SD-04 Drawings

Site Layout; GA.

Descriptions, detail project drawings, and site layout of each structure to 
include worksite containment area techniques, local exhaust ventilation 
system locations, decontamination units and load-out units, other temporary 
waste storage facility, access tunnels, location of temporary utilities 
(electrical, water, sewer) and boundaries of each regulated area.  Site 
Layout shall be submitted with the Contractor's Asbestos Hazard Abatement 
Plan. 

SD-08 Statements

Qualifications; GA.

A written report providing evidence of qualifications for personnel, 
facilities and equipment assigned to the work.

Training Program; FIO.

A copy of the written project site-specific training material as indicated 
in 29 CFR 1926, Section .1101 that will be used to train onsite employees.  
The training document shall be signed by the Contractor's Designated 
Certified Industrial Hygienist (CIH) and Competent Person.

Medical Requirements; FIO.

Physician's written opinion.

Encapsulants; GA.

Certificates stating that encapsulants meet the applicable specified 
performance requirements per paragraph ENCAPSULANTS.
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SD-09 Reports

Exposure Assessment and Air Monitoring; GA.

Initial exposure assessments, negative exposure assessments, air-monitoring 
results and documentation per paragraph EXPOSURE ASSESSMENT AND AIR 
MONITORING.

Local Exhaust Ventilation; FIO.

Pressure differential recordings.

Licenses, Permits and Notifications; GA.

Licenses, permits, and notifications submittal per paragraph LICENSES, 
PERMITS AND NOTIFICATIONS.  In addition, prior to start work, Contractor 
shall submit current medical certificate, training certificate and state 
license of each worker, including air monitoring technician.

SD-13 Certificates

Vacuum, Filtration and Ventilation Equipment; FIO.

Manufacturer's certifications showing compliance with ANSI Z9.2 for:

a.  Vacuums.

b.  Water filtration equipment.

c.  Ventilation equipment.

d.  Other equipment required to contain airborne asbestos fibers.

SD-18 Records

Respiratory Protection Program; GA.

Records of the respirator program per paragraph RESPIRATORY PROTECTION 
PROGRAM.

Safety and Health Program and Plans; GA.

Preparation of Accident Prevention Plan, Asbestos Hazard Abatement Plan, 
and Activity Hazard Analyses per paragraph SAFETY AND HEALTH PROGRAM AND 
PLANS.

Cleanup and Disposal; GA.

A copy of waste shipment records, weigh bills, delivery tickets, daily 
narrative log of work, descriptions of problems and resolutions, exposure 
assessment and analytical results shall be provided with the Closure Report.
The Closure Report shall be furnished to the Contracting Officer in at 
least 15 working days after completion of work in this section, and prior 
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to final payment.

1.5   QUALIFICATIONS

1.5.1   Written Qualifications and Organization Report

The Contractor shall furnish a written qualifications and organization 
report providing evidence of qualifications of the Contractor, Contractor's 
Project Supervisor, Designated Competent Person, supervisors and workers; 
Designated CIH (person assigned to project and firm name); independent 
testing laboratory (including name of firm, principal, and analysts who 
will perform analyses); all subcontractors to be used including disposal 
transportation and disposal facility firms, subcontractor supervisors, 
subcontractor workers; and any others assigned to perform asbestos 
abatement and support activities.  The report shall include an organization 
chart showing the Contractor's staff organization for this project by name 
and title, chain of command and reporting relationship with all 
subcontractors.  The report shall be signed by the Contractor, the 
Contractor's on-site project manager, Designated Competent Person, 
Designated CIH, designated testing laboratory and the principals of all 
subcontractors to be used.  The Contractor shall include the following 
statement in the report:  "By signing this report I certify that the 
personnel I am responsible for during the course of this project fully 
understand the contents of 29 CFR 1926, Section .1101, 40 CFR 61, Subpart 
M, and the federal, state and local requirements specified in paragraph 
SAFETY AND HEALTH PROGRAM AND PLANS for those asbestos abatement activities 
that they will be involved in."

1.5.2   Specific Requirements

The Contractor shall designate in writing, personnel meeting the following 
qualifications:

a.  Designated Competent Person:  The name, address, telephone number, 
and resume of the Contractor's Designated Competent Person shall 
be provided.  Evidence that the full-time Designated Competent 
Person is qualified in accordance with 29 CFR 1926, Sections .32 
and .1101, has EPA Model Accreditation Plan (MAP) 
"Contractor/Supervisor" training accreditation required by 40 CFR 
763, Subpart E, Appendix C, and is experienced in the 
administration and supervision of asbestos abatement projects, 
including exposure assessment and monitoring, work practices, 
abatement methods, protective measures for personnel, setting up 
and inspecting asbestos abatement work areas, evaluating the 
integrity of containment barriers, placement and operation of 
local exhaust systems, ACM generated waste containment and 
disposal procedures, decontamination units installation and 
maintenance requirements, site safety and health requirements, 
notification of other employees on-site, etc.  The duties of the 
Competent Person shall include the following:  controlling entry 
to and exit from the regulated area; supervising any employee 
exposure monitoring required by 29 CFR 1926, Section .1101; 
ensuring that all employees working within a regulated area wear 
the appropriate personal protective equipment (PPE), are trained 
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in the use of appropriate methods of exposure control, and use the 
hygiene facilities and decontamination procedures specified; and 
ensuring that engineering controls in use are in proper operating 
conditions and are functioning properly.  The Designated Competent 
Person shall be responsible for compliance with applicable 
federal, state and local requirements, the Contractor's Accident 
Prevention Plan, Asbestos Hazard Abatement Plan, and Activity 
Hazard Analyses.  The Designated Competent Person shall provide, 
and the Contractor shall submit, the "Contractor/Supervisor" 
course completion certificate and the most recent certificate for 
required refresher training with the employee "Certificate of 
Worker Acknowledgment" required by this paragraph.  The Contractor 
shall submit evidence that this person has a minimum of 2 years of 
on-the-job asbestos abatement experience relevant to OSHA 
competent person requirements.  The Designated Competent Person 
shall be on-site at all times during the conduct of this project.

b.  Project Supervisors:  The Contractor shall provide the name, 
address, telephone number, and resume of the Project Supervisor 
who have responsibility to implement the Accident Prevention Plan, 
including the Asbestos Hazard Abatement Plan and Activity Hazard 
Analyses, the authority to direct work performed under this 
contract and verify compliance, and have EPA Model Accreditation 
Plan (MAP) "Contractor/Supervisor" training accreditation required 
by 40 CFR 763, Subpart E, Appendix C.  The Project Supervisor  
shall provide, and the Contractor shall submit, the 
"Contractor/Supervisor" course completion certificate and the most 
recent certificate for required refresher training with the 
employee "Certificate of Worker Acknowledgment" required by this 
paragraph.  The Contractor shall submit evidence that the Project 
Supervisor has a minimum of 2 years of on-the-job asbestos 
abatement experience relevant to project supervisor 
responsibilities.

c.  Designated Certified Industrial Hygienist (CIH) and Industrial 
Hygiene Technician (IHT):  The Contractor shall provide the name, 
address, telephone number, resume and other information specified 
below for the IHT selected to prepare the Contractor's Asbestos 
Hazard Abatement Plan, prepare and perform training, direct air 
monitoring and assist the Contractor's Competent Person in 
implementing and ensuring that safety and health requirements are 
complied with during the performance of all required work.  The 
Designated CIH shall be a person who is board certified in the 
practice of industrial hygiene as determined and documented by the 
American Board of Industrial Hygiene (ABIH), has EPA Model 
Accreditation Plan (MAP) "Contractor/Supervisor" training 
accreditation required by 40 CFR 763, Subpart E, Appendix C, and 
has a minimum of 2 years of comprehensive experience in planning 
and overseeing asbestos abatement activities.  The Contractor 
shall submit the designated CIH and IHT's "Contractor/Supervisor" 
course completion certificate and the most recent certificate for 
required refresher training with the employee "Certificate of 
Worker Acknowledgment" required by this paragraph.  The Designated 
CIH shall be completely independent from the Contractor according 
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to federal, state, or local regulations; that is, shall not be a 
Contractor's employee or be an employee or principal of a firm in 
a business relationship with the Contractor negating such 
independent status.  A copy of the Designated CIH's current valid 
ABIH certification shall be included.  The Designated CIH shall be 
on-site when requested by the IHT for the duration of asbestos 
activities and shall be available for emergencies.  The Contractor 
shall submit, the name, address, telephone numbers and resumes IHT 
who will be performing on-site tasks under the guidance of the 
Designated CIH.  IHT supporting the Designated CIH shall have a 
current  air monitoring technician license with the Texas 
Department of Health, section 295.52, in accordance with Texas 
Asbestos Health Protection Rules and a minimum of 2 years of 
practical on-site asbestos abatement experience.  The formal 
reporting relationship between the Designated CIH, the IHT, the 
Designated Competent Person, and the Contractor shall be indicated 
in the Contractor's Asbestos Hazard Abatement Plan.

d.  Asbestos Abatement Workers:  Asbestos abatement workers shall meet 
the requirements contained in 29 CFR 1926, Section .1101, 40 CFR 61, 
Subpart M, and other applicable federal, state and local 
requirements.  Worker training documentation shall be provided as 
required on the "Certificate of Workers Acknowledgment" in this 
paragraph.

e.  Worker Training and Certification of Worker Acknowledgment:  
Training documentation will be required for each employee who will 
perform OSHA Class I, Class II, Class III, or Class IV asbestos 
abatement operations.  Such documentation shall be submitted on a 
Contractor generated form titled "Certificate of Workers 
Acknowledgment", to be completed for each employee in the same 
format and containing the same information as the example 
certificate at the end of this section.  Training course 
completion certificates (initial and most recent update refresher) 
required by the information checked on the form shall be attached.

f.  Physician:  The Contractor shall provide the name, medical 
qualifications, address, telephone number and resume of the 
physician who will or has performed the medical examinations and 
evaluations of the persons who will conduct the asbestos abatement 
work tasks.  The physician shall be currently licensed by the 
state where the workers will be or have been examined, have 
expertise in pneumoconiosis and shall be responsible for the 
determination of medical surveillance protocols and for review of 
examination/test results performed in compliance with 29 CFR 1926, 
Section .1101 and paragraph MEDICAL REQUIREMENTS.  The physician 
shall be familiar with the site's hazards and the scope of this 
project. 

g.  First Aid and CPR Trained Persons:  The names of at least 2 
persons who are currently trained in first aid and CPR by the 
American Red Cross or other approved agency shall be designated 
and shall be onsite at all times during site operations.  They 
shall be trained in universal precautions and the use of PPE as 
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described in the Bloodborne Pathogens Standard of 29 CFR 1910, 
Section .1030 and shall be included in the Contractor's Bloodborne 
Pathogen Program.  These persons may perform other duties but 
shall be immediately available to render first aid when needed.  A 
copy of each designated person's current valid First Aid and CPR 
certificate shall be provided.

h.  Independent Testing Laboratory:  The Contractor shall provide the 
name, address and telephone number of the independent testing 
laboratory selected to perform the sample analyses and report the 
results.  The testing laboratory shall be completely independent 
from the Contractor as recognized by federal, state or local 
regulations.  Written verification of the following criteria, 
signed by the testing laboratory principal and the Contractor, 
shall be submitted:

(1)  Phase contrast microscopy (PCM):  The laboratory is fully 
equipped and proficient in conducting PCM of airborne samples 
using the methods specified by 29 CFR 1926, Section .1101, OSHA 
method ID-160, the most current version of NIOSH Pub No. 84-100 
Method 7400, and NIOSH Pub No. 84-100 Method 7402, transmission 
electron microscopy (TEM); the laboratory is currently judged 
proficient (classified as acceptable) in counting airborne 
asbestos samples by PCM by successful participation in each of the 
last 4 rounds in the American Industrial Hygiene Association 
(AIHA) Proficiency Analytical Testing (PAT) Program; the names of 
the selected microscopists who will analyze airborne samples by 
PCM with verified documentation of their proficiency to conduct 
PCM analyses by being judged proficient in counting samples as 
current participating analysts in the AIHA PAT Program, and having 
successfully completed the Asbestos Sampling and Analysis course 
(NIOSH 582 or equivalent) with a copy of course completion 
certificate provided; when the PCM analysis is to be conducted 
onsite, documentation shall be provided certifying that the onsite 
analyst meets the same requirements.

(2)  Polarized light microscopy (PLM):  The laboratory is fully 
equipped and proficient in conducting PLM analyses of suspect ACM 
bulk samples in accordance with 40 CFR 763, Subpart E, Appendix E; 
the laboratory is currently accredited by NIST under the NVLAP for 
bulk asbestos analysis and will use analysts (names shall be 
provided) with demonstrated proficiency to conduct PLM to include 
its application to the identification and quantification of 
asbestos content.

(3)  Transmission electron microscopy (TEM):  The laboratory is 
fully equipped and proficient in conducting TEM analysis of 
airborne samples using the mandatory method specified by 40 CFR 763, 
Subpart E, Appendix E; the laboratory is currently accredited by 
NIST under the NVLAP for airborne sample analysis of asbestos by 
TEM; the laboratory will use analysts (names shall be provided) 
that are currently evaluated as competent with demonstrated 
proficiency under the NIST NVLAP for airborne sample analysis of 
asbestos by TEM.  The laboratory is proficient in conducting 
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analysis for low asbestos concentration, enhanced analysis of 
floor tiles and bulk materials where multiple layers are present, 
using an improved EPA test method titled, "Method for the 
Determination of Asbestos in Bulk Building Materials".

(4)  PCM/TEM:  The laboratory is fully equipped and each analyst 
(name shall be provided) possesses demonstrated proficiency in 
conducting PCM and TEM analysis of airborne samples using NIOSH 
Pub No. 84-100Method 7400 PCM and NIOSH Pub No. 84-100 Method 7402 
(TEM confirmation of asbestos content of PCM results) from the 
same filter.

i.  Disposal Facility, Transporter:  The Contractor shall provide 
written evidence that the landfill to be used is approved for 
asbestos disposal by the state local regulatory agencies.  Copies 
of signed agreements between the Contractor (including 
subcontractors and transporters) and the asbestos waste disposal 
facility to accept and dispose of all asbestos containing waste 
generated during the performance of this contract shall be 
provided.  Qualifications shall be provided for each subcontractor 
or transporter to be used, indicating previous experience in 
transport and disposal of asbestos waste to include all required 
state and local waste hauler requirements for asbestos.  The 
Contractor and transporters shall meet the DOT requirements of 49 
CFR 171, 49 CFR 172, and 49 CFR 173 as well as registration 
requirements of 49 CFR 107 and other applicable state or local 
requirements.  The disposal facility shall meet the requirements 
of 40 CFR 61, Sections .154 or .155, as required in 40 CFR 61, 
Section .150(b), and other applicable state or local requirements.

1.5.3   Federal, State or Local Citations on Previous Projects

The Contractor and all subcontractors shall submit a statement, signed by 
an officer of the company, containing a record of any citations issued by 
Federal, State or local regulatory agencies relating to asbestos activities 
(including projects, dates, and resolutions); a list of penalties incurred 
through non-compliance with asbestos project specifications, including 
liquidated damages, overruns in scheduled time limitations and resolutions; 
and situations in which an asbestos-related contract has been terminated 
(including projects, dates, and reasons for terminations).  If there are 
none, a negative declaration signed by an officer of the company shall be 
provided.

1.6   REGULATORY REQUIREMENTS

In addition to detailed requirements of this specification, work performed 
under this contract shall comply with EM 385-1-1, applicable federal, 
state, and local laws, ordinances, criteria, rules and regulations 
regarding handling, storing, transporting, and disposing of asbestos waste 
materials.  This includes, but is not limited to, OSHA standards, 29 CFR 
1926, especially Section .1101, 40 CFR 61, Subpart M and 40 CFR 763.  
Matters of interpretation of standards shall be submitted to the 
appropriate administrative agency for resolution before starting work.  
Where the requirements of this specification, applicable laws, criteria, 
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ordinances, regulations, and referenced documents vary, the most stringent 
requirements shall apply.  The following state and local laws, rules and 
regulations regarding demolition, removal, encapsulation, construction 
alteration, repair, maintenance, renovation, spill/emergency cleanup, 
housekeeping, handling, storing, transporting and disposing of asbestos 
material apply:  Texas Asbestos Health Protection Rules.

1.7   SAFETY AND HEALTH PROGRAM AND PLANS

The Contractor's Designated CIH shall develop and submit a written 
comprehensive site-specific Accident Prevention Plan at least 30 days prior 
to the preconstruction conference.  The Accident Prevention Plan shall 
address requirements of EM 385-1-1, Appendix A, covering onsite work to be 
performed by the Contractor and subcontractors.  The Accident Prevention 
Plan shall incorporate an Asbestos Hazard Abatement Plan, and Activity 
Hazard Analyses as separate appendices into one site specific Accident 
Prevention Plan document.  Any portions of the Contractor's overall Safety 
and Health Program that are referenced in the Accident Prevention Plan, 
e.g., respirator program, hazard communication program, confined space 
entry program, etc., shall be included as appendices to the Accident 
Prevention Plan.  The plan shall take into consideration all the individual 
asbestos abatement work tasks identified in Table 1.  The plan shall be 
prepared,  signed (and sealed, including certification number if required), 
and dated by the Contractor's Designated CIH, Competent Person, and Project 
Supervisor.

1.7.1   Asbestos Hazard Abatement Plan Appendix

The Asbestos Hazard Abatement Plan appendix to the Accident Prevention Plan 
shall include, but not be limited to, the following:

a.  The personal protective equipment to be used;

b.  The location and description of regulated areas including clean 
and dirty areas, access tunnels, and decontamination unit (clean 
room, shower room, equipment room, storage areas such as load-out 
unit);

c.  Initial exposure assessment in accordance with 29 CFR 1926, 
Section .1101;

d.  Level of supervision;

e.  Method of notification of other employers at the worksite;

f.  Abatement method to include containment and control procedures;

g.  Interface of trades involved in the construction;

h.  Sequencing of asbestos related work;

i.  Storage and disposal procedures and plan;

j.  Type of wetting agent and asbestos encapsulant to be used;
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k.  Location of local exhaust equipment;

l.  Air monitoring methods (i.e. personal, environmental and clearance
);

m.  Bulk sampling and analytical methods (if required and as approved 
by the Contracting Officer);

n.  A detailed description of the method to be employed in order to 
control the spread of ACM wastes and airborne fiber concentrations;

o.  Fire and medical emergency response procedures;

p.  The security procedures to be used for all regulated areas.

q.  The type of hygiene facility to be used.

r.  The surfaces that required pre-cleaning for each abatement task.

1.7.2   Activity Hazard Analyses Appendix

Activity Hazard Analyses, for each major phase of work, shall be submitted 
and updated during the project.  The Activity Hazard Analyses format shall 
be in accordance with  EM 385-1-1 (Section 1, Figure 1-1).  The analysis 
shall define the activities to be performed for a major phase of work, 
identify the sequence of work, the specific hazards anticipated, and the 
control measures to be implemented to eliminate or reduce each hazard to an 
acceptable level.  Work shall not proceed on that phase until the Activity 
Hazard Analyses has been accepted and a preparatory meeting has been 
conducted by the Contractor to discuss its contents with everyone engaged 
in the activities, including the onsite Government representatives.  The 
Activity Hazard Analyses shall be continuously reviewed and, when 
appropriate, modified to address changing site conditions or operations.

1.8   PRECONSTRUCTION CONFERENCE AND ONSITE SAFETY

The Contractor and the Contractor's Designated Competent Person, Project 
Supervisor, and Designated CIH shall meet with the Contracting Officer 
prior to beginning work at a preconstruction conference to discuss the 
details of the Contractor's submitted Accident Prevention Plan to include 
the Asbestos Hazard Abatement Plan and Activity Hazard Analyses appendices. 
Deficiencies in the Accident Prevention Plan will be discussed and the 
Accident Prevention Plan shall be revised to correct the deficiencies and 
resubmitted for acceptance.  Any changes required in the specification as a 
result of the Accident Prevention Plan shall be identified specifically in 
the plan to allow for free discussion and acceptance by the Contracting 
Officer, prior to the start of work.  On-site work shall not begin until 
the Accident Prevention Plan has been accepted.  A copy of the written 
Accident Prevention Plan shall be maintained on-site.  Changes and 
modifications to the accepted Accident Prevention Plan shall be made with 
the knowledge and concurrence of the Designated CIH, the Project 
Supervisor, Designated Competent Person, and the Contracting Officer.  
Should any unforeseen hazard become evident during the performance of the 
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work, the Designated CIH shall bring such hazard to the attention of the 
Project Supervisor, Designated Competent Person, and the Contracting 
Officer, both verbally and in writing, for resolution as soon as possible.  
In the interim, all necessary action shall be taken by the Contractor to 
restore and maintain safe working conditions in order to safeguard on-site 
personnel, visitors, the public, and the environment.  Once accepted by the 
Contracting Officer, the Accident Prevention Plan, including the Asbestos 
Hazard Abatement Plan and Activity Hazard Analyses will be enforced as if 
an addition to the contract.  Disregarding the provisions of this contract 
or the accepted Accident Prevention Plan will be cause for stopping of 
work, at the discretion of the Contracting Officer, until the matter has 
been rectified.

1.9   SECURITY

Fenced and locked security area shall be provided for each regulated area.  
A log book shall be kept documenting entry into and out of the regulated 
area.  Entry into regulated areas shall only be by personnel authorized by 
the Contractor and the Contracting Officer.  Personnel authorized to enter 
regulated areas shall be trained, be medically evaluated, and wear the 
required personal protective equipment for the specific regulated area to 
be entered.

1.10   MEDICAL REQUIREMENTS

Medical requirements shall conform to 29 CFR 1926, Section .1101.

1.10.1   Medical Examinations

Before being exposed to airborne asbestos fibers, workers shall be provided 
with a medical examination as required by 29 CFR 1926, Section .1101 and 
other pertinent state or local requirements.  This requirement shall have 
been satisfied within the last 12 months.  The same medical examination 
shall be given on an annual basis to employees engaged in an occupation 
involving asbestos and within 30 calendar days before or after the 
termination of employment in such occupation.  X-ray films of asbestos 
workers shall be identified to the consulting radiologist and medical 
record jackets shall be marked with the word "asbestos."

1.10.1.1   Information Provided to the Physician

The Contractor shall provide the following information in writing to the 
examining physician:

a.  A copy of 29 CFR 1926, Section .1101 and Appendices D, E, G, and I;

b.  A description of the affected employee's duties as they relate to 
the employee's exposure; a copy of 29 CFR 1910, Section .134 and 
Appendix D;

c.  The employee's representative exposure level or anticipated 
exposure level;

d.  A description of any personal protective and respiratory equipment 
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used or to be used; and all supplemental information in compliance 
with 29 CFR 1910, Section .134 (e);

e.  Information from previous medical examinations of the affected 
employee that is not otherwise available to the examining 
physician.

1.10.1.2   Written Medical Opinion

For each worker, a written medical opinion prepared and signed by a 
licensed physician indicating the following:

a.  Summary of the results of the examination.

b.  The potential for an existing physiological condition that would 
place the employee at an increased risk of health impairment from 
exposure to asbestos.

c.  The ability of the individual to wear personal protective 
equipment, including respirators, while performing strenuous work 
tasks under cold and/or heat stress conditions.

d.  A statement that the employee has been informed of the results of 
the examination, provided with a copy of the results, informed of 
the increased risk of lung cancer attributable to the combined 
effect of smoking and asbestos exposure, and informed of any 
medical condition that may result from asbestos exposure.

1.10.2   Medical and Exposure Records

Complete and accurate records shall be maintained of each employee's 
medical examinations, medical records, and exposure data, as required by 29 
CFR 1910, Section .1910.20 and 29 CFR 1926, Section .1101 for a period of 30
years after termination of employment.  Records of the required medical 
examinations and exposure data shall be made available, for inspection and 
copying, to the Assistant Secretary of Labor for Occupational Safety and 
Health (OSHA) or authorized representatives of the employee and an 
employee's physician upon request of the employee or former employee.  A 
copy of the required medical certification for each employee shall be 
maintained on file at the worksite for review, as requested by the 
Contracting Officer or the representatives.

1.11   TRAINING PROGRAM

1.11.1   General Training Requirements

The Contractor shall establish a training program as specified by EPA Model 
Accreditation Plan (MAP), training requirements at 40 CFR 763, Subpart E, 
Appendix C, the State of Texas, Sections 295.64 and 295.65, OSHA 
requirements at 29 CFR 1926, Section .1101(k)(9), and this specification.  
Contractor employees shall complete the required training for the type of 
work they are to perform and such training shall be documented and provided 
to the Contracting Officer as specified in paragraph QUALIFICATIONS.
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1.11.2   Project Specific Training

Prior to commencement of work, each worker shall be instructed by the 
Contractor's Designated IH and Competent Person in the following project 
specific training:

a.  The hazards and health effects of the specific types of ACM to be 
abated;

b.  The content and requirements of the Contractor's Accident 
Prevention Plan to include the Asbestos Hazard Abatement Plan and 
Activity Hazard Analyses and site-specific safety and health 
precautions;

c.  Hazard Communication Program;

d.  Hands-on training for each asbestos abatement technique to be 
employed;

e.  Heat and/or cold stress monitoring specific to this project;

f.  Air monitoring program and procedures;

g.  Medical surveillance to include medical and exposure 
record-keeping procedures;

h.  The association of cigarette smoke and asbestos-related disease;

i.  Security procedures;

j.  Specific work practice controls and engineering controls required 
for each Class of work in accordance with 29 CFR 1926, Section 
.1101.

1.12   RESPIRATORY PROTECTION PROGRAM

The Contractor's Designated CIH  shall establish in writing, and implement 
a respiratory protection program in accordance with 29 CFR 1926, Section 
.1101, 29 CFR 1910, Section .134, ANSI Z88.2, CGA G-7, CGA G-7.1.  The 
Contractor's Designated IH shall establish minimum respiratory protection 
requirements based on measured or anticipated levels of airborne asbestos 
fiber concentrations encountered during the performance of the asbestos 
abatement work.  The Contractor's respiratory protection program shall 
include, but not be limited to, the following elements:

a.  The company policy, used for the assignment of individual 
responsibility, accountability, and implementation of the 
respiratory protection program.

b.  The standard operating procedures covering the selection and use 
of respirators.  Respiratory selection shall be determined by the 
hazard to which the worker is exposed.

c.  Medical evaluation by a physician or other licensed health care 
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professionals, with the Mandatory Evaluation Questionnaire in 29 
CFR 1910, Section .132, Appendix C for the employee's fit testing 
or workers who are required to use respirator (e) (1).

d.  Training in the proper use and limitations of respirators.

e.  Respirator fit-testing, i.e., quantitative, qualitative and 
individual functional fit checks.

f.  Regular cleaning and disinfection of respirators.

g.  Routine inspection of respirators during cleaning and after each 
use when designated for emergency use.

h.  Storage of respirators in convenient, clean, and sanitary 
locations.

i.  Surveillance of regulated area conditions and degree of employee 
exposure (e.g., through air monitoring).

j.  Regular evaluation of the continued effectiveness of the 
respiratory protection program.

k.  Recognition and procedures for the resolution of special problems 
as they affect respirator use (e.g., no facial hair that comes 
between the respirator face piece and face or interferes with 
valve function; prescription eye wear usage; contact lenses usage; 
etc.).

l.  Proper training in putting on and removing respirators.

1.12.1   Respiratory Fit Testing

A qualitative or quantitative fit test conforming to 29 CFR 1926, Section 
1101, Appendix C shall be conducted by the Contractor's Designated CIH for 
each Contractor worker required to wear a respirator, and for the 
Contracting Officer and authorized visitors who enter a regulated area 
where respirators are required to be worn.  A respirator fit test shall be 
performed for each worker wearing a negative-pressure respirator prior to 
initially wearing a respirator on this project and every 6 months 
thereafter.  The qualitative fit tests may be used only for testing the fit 
of negative-pressure air-purifying respirator that must achieve a fit facor 
of 100 or less.  If physical changes develop that will affect the fit, a 
new fit test for the worker shall be performed.  Functional fit checks 
shall be performed by employees each time a respirator is put on and in 
accordance with the manufacturer's recommendation.

1.12.2   Respirator Selection and Use Requirements

The Contractor shall provide respirators, and ensure that they are used as 
required by 29 CFR 1926, Section .1101 and 29 CFR 1910, Section .134and in 
accordance with the manufacturer's recommendations.  Respirators shall be 
jointly approved by the National Institute for Occupational Safety and 
Health (NIOSH), under the provisions of 42 CFR 84, N100, R100, P100 
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particulate filters for use in environments containing airborne asbestos 
fibers.  Personnel who handle ACM, enter regulated areas that require the 
wearing of a respirator, or who are otherwise carrying out abatement 
activities that require the wearing of a respirator, shall be provided with 
approved respirators that are fully protective of the worker at the 
measured or anticipated airborne asbestos concentration level to be 
encountered.  For air-purifying respirators, the particulate filter portion 
of the cartridges or canister approved for use in airborne asbestos 
environments shall be N100, R100, P100 particulate filters per42 CFR 84.  
The initial respirator selection and the decisions regarding the upgrading 
or downgrading of respirator type shall be made by the Contractor's IHT 
with documented approval of Designated CIH based on the measured or 
anticipated airborne asbestos fiber concentrations to be encountered (as 
recorded by the IHT).  Recommendations made by the Contractor's IHT to 
downgrade respirator type, with the written approval of the Designated CIH, 
shall be submitted in writing to the Contracting Officer.  The Contractor's 
Designated Competent Person, IHT in consultation with the Designated CIH, 
shall have the authority to take immediate action to upgrade or downgrade 
respiratory type when there is an immediate danger to the health and safety 
of the wearer.  Respirators shall be used in the following circumstances:

a.  During all Class I asbestos jobs.

b.  During all Class II work where the ACM is not removed in a 
substantially intact state.

c.  During all Class II work which is not performed using wet methods. 
 Respirators need not be worn during removal of ACM from sloped 
roofs when a negative exposure assessment has been made and ACM is 
removed in an intact state.

d.  During all Class II asbestos jobs where the Contractor does not 
produce a negative exposure assessment.

e.  Not Used.

f.  Not Used.

g.  During all work where employees are exposed above the PEL-TWA or 
PEL-Excursion Limit.

h.  In emergencies

1.12.3   Class I Work

There is no Class I work in Building 11315.  This paragraph is only 
applicable for the 2-inch diameter pipe wrap abatement in fire station 
11211 and if Thermal Insulating System is identified for abatement in 
B/11314 (which is very unlikely.) 

For Class I work, the Contractor shall provide:  (1) a tight-fitting, 
powered air purifying respirator equipped with N100, R100, or P100 filters, 
or (2) a full-facepiece supplied air respirator operated in the pressure 
demand mode, equipped with HEPA egress cartridges, or (3) an auxiliary 
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positive pressure self-contained breathing apparatus, for all employees 
within the regulated area where Class I work is being performed; provided 
that a negative exposure assessment has not been produced, and that the 
exposure level will not exceed 1 f/cc as an 8-hour time weighted average.  
A full-facepiece supplied air respirator, operated in the pressure demand 
mode, equipped with an auxiliary positive pressure self-contained breathing 
apparatus shall be provided under such conditions, if the exposure 
assessment indicates exposure levels above 1 f/cc as an 8-hour time 
weighted average.

1.12.4   Class II Work

The Contractor shall provide an air purifying respirator, other than a 
disposable respirator, equipped with high-efficiency filters whenever the 
employee performs Class II asbestos jobs where the Contractor does not 
produce a negative exposure assessment.

1.12.5   Sanitation

Employees who wear respirators shall be permitted to leave work areas to 
wash their faces and respirator facepieces whenever necessary to prevent 
skin irritation associated with respirator use.

1.13   HAZARD COMMUNICATION PROGRAM

A hazard communication program shall be established and implemented in 
accordance with 29 CFR 1926, Section .59.  Material safety data sheets 
(MSDSs) shall be provided for all hazardous materials brought onto the 
worksite.  One copy shall be provided to the Contracting Officer and 1 copy 
shall be included in the Contractor's Hazard Communication Program.

1.14   LICENSES, PERMITS AND NOTIFICATIONS

1.14.1   General Legal Requirements

Necessary licenses, permits and notifications shall be obtained in 
conjunction with the project's asbestos abatement, transportation and 
disposal actions and timely notification furnished of such actions as 
required by federal, state, regional, and local authorities.  The 
Contractor shall notify the Texas Department of Health, Division of 
Occupational Health, Asbestos Program Branch, Austin, Texas, in writing, at 
least 20 working days prior to the commencement of work, including the 
mandatory "Notification of Demolition and Renovation Record" form and other 
required notification documents.  Notification shall be by Certified Mail, 
Return Receipt Requested.  Notification shall be signed by a representative 
of the Directorate of Environment who has signature authority.  The 
Contractor shall furnish a copy of each signed document, annotated with the 
date of mailing, to the Contracting Officer, prior to the commencement of 
work.  Local fire department shall be notified 3 days before fire-proofing 
material is removed from a building and the notice shall specify whether or 
not the material contains asbestos.  A copy of the rental company's written 
acknowledgment and agreement shall be provided as required by paragraph 
RENTAL EQUIPMENT.  For licenses, permits, and notifications that the 
Contractor is responsible for obtaining, the Contractor shall pay any 
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associated fees or other costs incurred.

1.14.2   Litigation and Notification

The Contractor shall notify the Contracting Officer if any of the following 
occur:

a.  The Contractor or any of the subcontractors are served with notice 
of violation of any law, regulation, permit or license which 
relates to this contract;

b.  Proceedings are commenced which could lead to revocation of 
related permits or licenses; permits, licenses or other Government 
authorizations relating to this contract are revoked;

c.  Litigation is commenced which would affect this contract;

d.  The Contractor or any of the subcontractors become aware that 
their equipment or facilities are not in compliance or may fail to 
comply in the future with applicable laws or regulations.

1.15   PERSONAL PROTECTIVE EQUIPMENT

One (1) complete sets of personal protective equipment shall be made 
available to the Contracting Officer and authorized visitors for entry to 
the regulated area.  Contracting Officer and authorized visitors shall be 
provided with training equivalent to that provided to Contractor employees 
in the selection, fitting, and use of the required personal protective 
equipment and the site safety and health requirements.  Contractor workers 
shall be provided with personal protective clothing and equipment and the 
Contractor shall ensure that it is worn properly.  The Contractor's 
Designated CIH and Designated Competent Person shall select and approve all 
the required personal protective clothing and equipment to be used.

1.15.1   Respirators

Respirators shall be in accordance with paragraph RESPIRATORY PROTECTION 
PROGRAM.

1.15.2   Whole Body Protection

Personnel exposed to airborne concentrations of asbestos that exceed the 
PELs, or for all OSHA Classes of work for which a required negative 
exposure assessment is not produced, shall be provided with whole body 
protection and such protection shall be worn properly.  The Contractor's 
Designated CIH and Competent Person shall select and approve the whole body 
protection to be used.  The Competent Person shall examine work suits worn 
by employees at least once per work shift for rips or tears that may occur 
during performance of work.  When rips or tears are detected while an 
employee is working, rips and tears shall be immediately mended, or the 
work suit shall be immediately replaced.  Disposable whole body protection 
shall be disposed of as asbestos contaminated waste upon exiting from the 
regulated area.  Reusable whole body protection worn shall be either 
disposed of as asbestos contaminated waste upon exiting from the regulated 
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area or be properly laundered in accordance with 29 CFR 1926, Section 
.1101.  Whole body protection used for asbestos abatement shall not be 
removed from the worksite by a worker to be cleaned.  Recommendations made 
by the Contractor's IHT (with written approval of Designated CIH) to 
downgrade whole body protection shall be submitted in writing to the 
Contracting Officer.  The Contractor's Designated Competent Person, IHT, in 
consultation with the Designated CIH, has the authority to take immediate 
action to upgrade or downgrade whole body protection when there is an 
immediate danger to the health and safety of the wearer.

1.15.2.1   Coveralls

Disposable-breathable coveralls with a zipper front shall be provided as 
described in the accepted Contractor's Asbestos Hazard Abatement Plan.  
Sleeves shall be secured at the wrists, and foot coverings secured at the 
ankles.  

1.15.2.2   Underwear

Disposable underwear shall be provided.  If reusable underwear are used, 
they shall be disposed of as asbestos contaminated waste or laundered in 
accordance with 29 CFR 1926, Section .1101.  Asbestos abatement workers 
shall not remove contaminated reusable underwear worn during abatement of 
ACM from the site to be laundered.

1.15.2.3   Work Clothing

An additional coverall shall be provided when the abatement and control 
method employed does not provide for the exit from the regulated area 
directly into an attached decontamination unit.  Cloth work clothes for 
wear under the protective coverall, and foot coverings, shall be provided 
when work is being conducted in low temperature conditions.  Cloth work 
clothes shall be either disposed of as asbestos contaminated waste or 
properly laundered in accordance with 29 CFR 1926, Section .1101.

1.15.2.4   Gloves

Gloves shall be provided to protect the hands.  Where there is the 
potential for hand injuries (i.e., scrapes, punctures, cuts, etc.) a 
suitable glove shall be provided and used.

1.15.2.5   Foot Coverings

Cloth socks shall be provided and worn next to the skin.  Footwear, as 
required by OSHA and EM 385-1-1, that is appropriate for safety and health 
hazards in the area shall be worn.  Rubber boots shall be used in moist or 
wet areas.  Reusable footwear removed from the regulated area shall be 
thoroughly decontaminated or disposed of as ACM waste.  Disposable 
protective foot covering shall be disposed of as ACM waste.  If rubber 
boots are not used, disposable foot covering shall be provided.

1.15.2.6   Head Covering

Hood type disposable head covering shall be provided.  In addition, 
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protective head gear (hard hats) shall be provided as required.  Hard hats 
shall only be removed from the regulated area after being thoroughly 
decontaminated.

1.15.2.7   Protective Eye Wear

Eye protection provided shall be in accordance with ANSI Z87.1.

1.16   HYGIENE FACILITIES AND PRACTICES

The Contractor shall establish a decontamination area for the 
decontamination of employees, material and equipment.  The Contractor shall 
ensure that employees enter and exit the regulated area through the 
decontamination area.

1.16.1   Shower Facilities

Shower facilities, when provided, shall comply with 29 CFR 1910, Section 
.141(d)(3).

1.16.2   3-Stage Decontamination Area

A temporary negative pressure decontamination unit that is adjacent and 
attached in a leak-tight manner to the regulated area shall be provided as 
described in the accepted Contractor's Asbestos Hazard Abatement Plan.   
Utilization of prefabricated units shall have prior approval of the 
Contracting Officer.  The decontamination unit shall have an equipment room 
and a clean room separated by a shower that complies with 29 CFR 1910, 
Section .141 (unless the Contractor can demonstrate that such facilities 
are not feasible).  Equipment and surfaces of containers filled with ACM 
shall be cleaned prior to removing them from the equipment room or area.  
Surfaces of the equipment room shall be wet wiped 2 times after each shift. 
 Materials used for wet wiping shall be disposed of as asbestos 
contaminated waste.  Two separate lockers shall be provided for each 
asbestos worker, one in the equipment room and one in the clean room.  Hot 
water service may be secured from the building hot water system provided 
backflow protection is installed by the Contractor at the point of 
connection.   Should sufficient hot water be unavailable, the Contractor 
shall provide a minimum 160 L  electric water heater with minimum recovery 
rate of 80 L  per hour and a temperature controller for each showerhead.  
The Contractor shall provide a minimum of 2 showers.  Instantaneous type 
in-line water heater may be incorporated at each shower head in lieu of hot 
water heater, upon approval by the Contracting Officer.  Flow and 
temperature controls shall be located within the shower and shall be 
adjustable by the user.  The wastewater pump shall be sized for 1.25 times 
the showerhead flow-rate at a pressure head sufficient to satisfy the 
filter head loss and discharge line losses.  The pump shall supply a 
minimum 1.6 L/s  flow with 10.7 m  of pressure head.  Used shower water 
shall be collected and filtered to remove asbestos contamination.  Filters 
and residue shall be disposed of as asbestos contaminated material, per 
DETAIL SHEETS 9 and 14. Filtered water shall be discharged to the sanitary 
system.  Wastewater filters shall be installed in series with the first 
stage pore size of 20 microns and the second stage pore size of 5 microns.  
The floor of the decontamination unit's clean room shall be kept dry and 
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clean at all times.  Water from the shower shall not be allowed to wet the 
floor in the clean room.  Surfaces of the clean room and shower shall be 
wet-wiped 2 times after each shift change with a disinfectant solution.  
Proper housekeeping and hygiene requirements shall be maintained.  Soap and 
towels shall be provided for showering, washing and drying.  Any cloth 
towels provided shall be disposed of as ACM waste or shall be laundered in 
accordance with 29 CFR 1926, Section .1101.

1.16.3   Load-Out Unit

A temporary load-out unit that is adjacent and connected to the regulated 
area shall be provided as described in the Contractor's Asbestos Hazard 
Abatement Plan.  Utilization of prefabricated units shall have prior 
approval of the Contracting Officer.  The load-out unit shall be attached 
in a leak-tight manner to each regulated area.  Surfaces of the load-out 
unit shall be adequately wet-wiped 2 times after each shift change.  
Materials used for wet wiping shall be disposed of as asbestos contaminated 
waste.

1.16.4   Single Stage Decontamination Area

A decontamination area (equipment room/area) shall be provided for Class I 
work involving less than 7.5 m or 0.9 square meters of TSI or surfacing 
ACM, and for Class II asbestos work operations where exposures exceed the 
PELs or where there is no negative exposure assessment produced before the 
operation.  The equipment room or area shall be adjacent to the regulated 
area for the decontamination of employees, material, and their equipment 
which is contaminated with asbestos.  The equipment room or area shall 
consist of an area covered by an impermeable drop cloth on the floor or 
horizontal working surface.  The area must be of sufficient size to 
accommodate cleaning of equipment and removing personal protective 
equipment without spreading contamination beyond the area.  Surfaces of the 
equipment room shall be wet wiped 2 times after each shift.  Materials used 
for wet wiping shall be disposed of as asbestos contaminated waste.

1.16.5   Not Used

1.16.6   Decontamination Area Entry Procedures

The Contractor shall ensure that employees entering the decontamination 
area through the clean room or clean area:

a.  Remove street clothing in the clean room or clean area and deposit 
it in lockers.

b.  Put on protective clothing and respiratory protection before 
leaving the clean room or clean area.

c.  Pass through the equipment room to enter the regulated area.

1.16.7   Decontamination Area Exit Procedures

The Contractor shall ensure that the following procedures are followed:
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a.  Before leaving the regulated area, respirators shall be worn while 
employees remove all gross contamination and debris from their 
work clothing using a HEPA vacuum.

b.  Employees shall remove their protective clothing in the equipment 
room and deposit the clothing in labeled impermeable bags or 
containers (see Detail Sheets 9 and 14) for disposal and/or 
laundering.

c.  Employees shall not remove their respirators in the equipment room.

d.  Employees shall shower prior to entering the clean room.  If a 
shower has not been located between the equipment room and the 
clean room or the work is performed outdoors, the Contractor shall 
ensure that employees engaged in Class I asbestos jobs:  a) Remove 
asbestos contamination from their work suits in the equipment room 
or decontamination area using a HEPA vacuum before proceeding to a 
shower that is not adjacent to the work area; or b) Remove their 
contaminated work suits in the equipment room, without cleaning 
worksuits, and proceed to a shower that is not adjacent to the 
work area.

e.  After showering, employees shall enter the clean room before 
changing into street clothes.

1.16.8   Lunch Areas

The Contractor shall provide lunch areas in which the airborne 
concentrations of asbestos are below 0.01 f/cc.

1.16.9   Smoking

Smoking, if allowed by the Contractor, shall only be permitted in 
designated areas approved by the Contracting Officer.

1.17   REGULATED AREAS

All Class I and II asbestos work shall be conducted within regulated areas. 
 The regulated area shall be demarcated to minimize the number of persons 
within the area and to protect persons outside the area from exposure to 
airborne asbestos.  Where critical barriers or negative pressure enclosures 
are used, they shall demarcate the regulated area.  Access to regulated 
areas shall be limited to authorized persons.  The Contractor shall control 
access to regulated areas, ensure that only authorized personnel enter, and 
verify that Contractor required medical surveillance, training and 
respiratory protection program requirements are met prior to allowing 
entrance.

1.18   WARNING SIGNS AND TAPE

Warning signs and tape printed bilingually, in English and Spanish shall be 
provided at the regulated boundaries and entrances to regulated areas.  The 
Contractor shall ensure that all personnel working in areas contiguous to 
regulated areas comprehend the warning signs.  Signs shall be located to 
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allow personnel to read the signs and take the necessary protective steps 
required before entering the area.  Warning signs shall be in vertical 
format conforming to 29 CFR 1910 and 29 CFR 1926, Section .1101, a minimum 
of 500 by 350 mm , and displaying the following legend in the lower panel:

DANGER
ASBESTOS

CANCER AND LUNG DISEASE HAZARD
AUTHORIZED PERSONNEL ONLY

PELIGRO
ASBESTOS

PRECAUCION ENFERMEDADES DEL CANCER Y PULMON
AUTHORIZADO PERSOBAL SOLAMANTE

Spacing between lines shall be at least equal to the height of the upper of 
any two lines.  Warning tape shall be provided.  Decontamination unit 
signage shall be posted.

1.19   WARNING LABELS

Warning labels shall be affixed to all asbestos disposal containers used to 
contain asbestos materials, scrap, waste debris, and other products 
contaminated with asbestos.  Containers with preprinted warning labels 
conforming to requirements are acceptable.  Warning labels shall conform to 
29 CFR 1926, Section .1101 and shall be of sufficient size to be clearly 
legible displaying the following legend:

DANGER
CONTAINS ASBESTOS FIBERS

AVOID CREATING DUST
CANCER AND LUNG DISEASE HAZARD

PELIGRO
CONTIENE FIBRAS DE ASBESTOS
EVITE CREACION DE POLVO

PRECAUCION ENFERMEDADES DEL CANCER Y PULMON

1.20   LOCAL EXHAUST VENTILATION

Local exhaust ventilation units shall conform to ANSI Z9.2 and 29 CFR 1926, 
Section .1101.  Filters on local exhaust system equipment shall conform to 
ANSI Z9.2 and UL 586.  Filter shall be UL labeled.

1.21   TOOLS

Vacuums shall be leak proof to the filter, equipped with HEPA filters, of 
sufficient capacity and necessary capture velocity at the nozzle or nozzle 
attachment to efficiently collect, transport and retain the ACM waste 
material.  Power tools shall not be used to remove ACM unless the tool is 
equipped with effective, integral HEPA filtered exhaust ventilation capture 
and collection system, or has otherwise been approved for use by the 
Contracting Officer.  Residual asbestos shall be removed from reusable 
tools prior to storage and reuse.  Reusable tools shall be thoroughly 
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decontaminated prior to being removed from regulated areas.

1.22   RENTAL EQUIPMENT

If rental equipment is to be used, written notification shall be provided 
to the rental agency, concerning the intended use of the equipment, the 
possibility of asbestos contamination of the equipment and the steps that 
will be taken to decontaminate such equipment.  A written acceptance of the 
terms of the Contractor's notification shall be obtained from the rental 
agency.

1.23   AIR MONITORING EQUIPMENT

The Contractor's Designated CIH shall approve air monitoring equipment to 
be used to collect samples.  The equipment shall include, but shall not be 
limited to:

a.  High-volume sampling pumps that can be calibrated and operated at 
a constant airflow up to 16 liters per minute when equipped with a 
sampling train of tubing and filter cassette.

b.  Low-volume, battery powered, body-attachable, portable personal 
pumps that can be calibrated to a constant airflow up to 
approximately 3.5 liters per minute when equipped with a sampling 
train of tubing and filter cassette, and a self-contained 
rechargeable power pack capable of sustaining the calibrated flow 
rate for a minimum of 10 hours.  The pumps shall also be equipped 
with an automatic flow control unit which shall maintain a 
constant flow, even as filter resistance increases due to 
accumulation of fiber and debris on the filter surface.

c.  Single use standard 25 mm diameter cassette, open face, 0.8 micron 
pore size, mixed cellulose ester membrane filters and cassettes 
with 50 mm electrically conductive extension cowl, and shrink 
bands, to be used with low flow pumps in accordance with 29 CFR 
1926, Section .1101 for personal air sampling.

d.  Single use standard 25 mm diameter cassette, open face, 0.45 
micron pore size, mixed cellulose ester membrane filters and 
cassettes with 50 mm electrically conductive cowl, and shrink 
bands, to be used with high flow pumps when conducting 
environmental area sampling using NIOSH Pub No. 84-100 Methods 
7400 and 7402.

e.  Appropriate plastic tubing to connect the air sampling pump to the 
selected filter cassette.

f.  A flow calibrator capable of calibration to within plus or minus 2 
percent of reading over a temperature range of minus 20 to plus 60 
degrees C  and traceable to a NIST primary standard.

1.24   EXPENDABLE SUPPLIES

1.24.1   Glovebag
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Glovebags shall be provided as described in 29 CFR 1926, Section .1101.  
The glovebag assembly shall be 0.15 mm thick plastic, prefabricated and 
seamless at the bottom  with preprinted OSHA warning label.

1.24.2   Duct Tape

Industrial grade duct tape of appropriate widths suitable for bonding sheet 
plastic and disposal container shall be provided.

1.24.3   Disposal Containers

Leak-tight (defined as solids, liquids, or dust that cannot escape or spill 
out) disposal containers shall be provided for ACM wastes as required by 29 
CFR 1926 Section .1101.

1.24.4   Disposal Bags

Leak-tight bags, 0.15 mm  thick, shall be provided for placement of 
asbestos generated waste.

1.24.5   Not Used

1.24.6   Not Used

1.24.7   Sheet Plastic

Sheet plastic shall be polyethylene of 0.15 mm  minimum thickness and shall 
be provided in the largest sheet size necessary to minimize seams ,as 
indicated on the Contractor's Asbestos Hazard Abatement Plan.  Film shall 
be frosted and conform to ASTM D 4397, except as specified below:

1.24.7.1   Flame Resistant

Where a potential for fire exists, flame-resistant sheets shall be 
provided.  Film shall be frosted and shall conform to the requirements of 
NFPA 701.

1.24.7.2   Reinforced

Reinforced sheets shall be provided where high skin strength is required, 
such as where it constitutes the only barrier between the regulated area 
and the outdoor environment.  The sheet stock shall consist of translucent, 
nylon-reinforced or woven-polyethylene thread laminated between 2 layers of 
polyethylene film.  Film shall meet flame resistant standards of NFPA 701.

1.24.8   Amended Water

Amended water shall meet the requirements of ASTM D 1331.

1.24.9   Mastic Removing Solvent

Mastic removing solvent shall be nonflammable and shall not contain 
methylene chloride, glycol ether, or halogenated hydrocarbons.  Solvents 
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used onsite shall have a flash point greater than 60 degrees C. 

1.24.10   Leak-tight Wrapping

Two layers of 0.15 mm minimum thick polyethylene sheet stock shall be used 
for the containment of removed asbestos-containing components or materials 
such as reactor vessels, large tanks, boilers, insulated pipe segments and 
other materials too large to be placed in disposal bags.  Upon placement of 
the ACM component or material, each layer shall be individually leak-tight 
sealed with duct tape.

1.24.11   Viewing Inspection Window

Where feasible, a minimum of 1 clear, 3 mm  thick, acrylic sheet, 450 by 
610 mm , shall be installed as a viewing inspection window at eye level on 
a wall in each containment enclosure as indicated in the accepted 
Contractor's Asbestos Hazard Abatement Plan.  The windows shall be sealed 
leak-tight with industrial grade duct tape.

1.24.12   Wetting Agents

Removal encapsulant (a penetrating encapsulant) shall be provided when 
conducting removal abatement activities that require a longer removal time 
or are subject to rapid evaporation of amended water.  The removal 
encapsulant shall be capable of wetting the ACM and retarding fiber release 
during disturbance of the ACM greater than or equal to that provided by 
amended water.  Performance requirements for penetrating encapsulants are 
specified in paragraph ENCAPSULANTS.

1.24.13   Strippable Coating

Strippable coating in aerosol cans shall be used to adhere to surfaces and 
to be removed cleanly by stripping, at the completion of work.  This work 
shall only be done in well ventilated areas.

1.25   MISCELLANEOUS ITEMS

A sufficient quantity of other items, such as, but not limited to:  
scrapers, brushes, brooms, staple guns, tarpaulins, shovels, rubber 
squeegees, dust pans, other tools, scaffolding, staging, enclosed chutes, 
wooden ladders, lumber necessary for the construction of containments, UL 
approved temporary electrical equipment, material and cords, ground fault 
circuit interrupters, water hoses of sufficient length, fire extinguishers, 
first aid kits, portable toilets, logbooks, log forms, markers with 
indelible ink, spray paint in bright color to mark areas, project boundary 
fencing, etc., shall be provided.

PART 2   PRODUCTS

2.1   ENCAPSULANTS

Encapsulants shall conform to USEPA requirements, shall contain no toxic or 
hazardous substances and no solvent and shall meet the following 
requirements:
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ALL ENCAPSULANTS

       Requirement                   Test Standard

  Flame Spread - 25,                 ASTM E 84
    Smoke Emission - 50 
  Combustion Toxicity                Univ. of Pittsburgh Protocol
    Zero Mortality
  Life Expectancy, 20 yrs            ASTM C 732
    Accelerated Aging Test
  Permeability, Min. 23 ng per       ASTM E 96
    Pa-sec-square m

Additional Requirements for Bridging Encapsulant

       Requirement                   Test Standard

  Cohesion/Adhesion Test,            ASTM E 736
    730 N/m 
  Fire Resistance, Negligible        ASTM E 119
    affect on fire resistance
    rating over 3 hour test (Classified
    by UL for use over fibrous and
    cementitious sprayed fireproofing)
  Impact Resistance, Min.            ASTM D 2794
    4.7 N-m (Gardner Impact Test)
  Flexibility, no rupture or         ASTM D 522
    cracking (Mandrel Bend Test)

Additional Requirements for Penetrating Encapsulant

       Requirement                   Test Standard

  Cohesion/Adhesion Test,            ASTM E 736
    730 N/m
  Fire Resistance, Negligible        ASTM E 119
    affect on fire resistance 
    rating over 3 hour test (Classified
    by UL for use over fibrous and
    cementitious sprayed fireproofing)
  Impact Resistance, Min.            ASTM D 2794
    4.7 N-m (Gardner Impact Test)
  Flexibility, no rupture or         ASTM D 522
    cracking (Mandrel Bend Test)

Additional Requirements for Lockdown Encapsulant

       Requirement                   Test Standard

  Fire Resistance, Negligible        ASTM E 119
    affect on fire resistance
    rating over 3 hour test (Tested 
    with fireproofing over encapsulant
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ALL ENCAPSULANTS

       Requirement                   Test Standard
    applied directly to steel member)
  Bond Strength, 1.5 kN/m            ASTM E 736
    (Tests compatibility with 
    cementitious and fibrous
    fireproofing)

2.2   ENCASEMENT PRODUCTS

Encasement shall consist of primary cellular polymer coat, polymer finish 
coat, and any other finish coat as approved by the Contracting Officer.

PART 3   EXECUTION

3.1   GENERAL REQUIREMENTS

Asbestos abatement work tasks shall be performed, as summarized in 
paragraph DESCRIPTION OF WORK (including Table 1), the Contractor's 
Accident Prevention Plan, Asbestos Hazard Abatement Plan, and Activity 
Hazard Analyses.  The Contractor shall use the engineering controls and 
work practices required in 29 CFR 1926, Section .1101(g) in all operations 
regardless of the levels of exposure.  Personnel shall wear and utilize 
protective clothing and equipment as in the approved Contractor's Asbestos 
Hazard Abatement Plan.  The Contractor shall not permit eating, smoking, 
drinking, chewing or applying cosmetics in the regulated area.  All hot 
work (burning, cutting, welding, etc.) shall be conducted under controlled 
conditions in conformance with 29 CFR 1926, Section .352, Fire Prevention.  
Personnel of other trades, not engaged in asbestos abatement activities, 
shall not be exposed at any time to airborne concentrations of asbestos 
unless all the administrative and personal protective provisions of the 
Contractor's Accident Prevention Plan are complied with.  Power to the 
regulated area shall be locked-out and tagged in accordance with 29 CFR 1910, 
and temporary electrical service with ground fault circuit interrupters 
shall be provided as needed.  Temporary electrical service shall be 
disconnected when necessary for wet removal.  The Contractor shall stop 
abatement work in the regulated area immediately when the airborne total 
fiber concentration:  (1) equals or exceeds 0.01 f/cc, or the pre-abatement 
concentration, whichever is greater, outside the regulated area; or (2) 
equals or exceeds 1.0 f/cc inside the regulated area.  The Contractor shall 
correct the condition to the satisfaction of the Contracting Officer, 
including visual inspection and air sampling.  Work shall resume only upon 
notification by the Contracting Officer.  Corrective actions shall be 
documented.

3.2   PROTECTION OF ADJACENT WORK OR AREAS TO REMAIN

Asbestos abatement shall be performed without damage to or contamination of 
adjacent work or area.  Where such work or area is damaged or contaminated, 
as verified by the Contracting Officer using visual inspection or sample 
analysis, it shall be restored to its original condition or decontaminated 
by the Contractor at no expense to the Government, as deemed appropriate by 
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the Contracting Officer.  This includes inadvertent spill of dirt, dust or 
debris in which it is reasonable to conclude that asbestos may exist.  When 
these spills occur, work shall stop in all effected areas immediately and 
the spill shall be cleaned.  When satisfactory visual inspection and air 
sampling analysis results are obtained and have been evaluated by the 
Contractor's IHT, in consultation with the Designated CIH as needed, and 
the Contracting Officer, work shall proceed.

3.3   OBJECTS

3.3.1   Removal of Mobile Objects

Mobile objects, furniture, and equipment will be removed from the area of 
work by the Government before asbestos abatement work begins. The 
Contractor shall coordinate such work with the Contracting Officer.

3.3.2   Not Used

3.3.3   Not Used

3.4   BUILDING VENTILATION SYSTEM AND CRITICAL BARRIERS

Building ventilating systems supplying air into or returning air out of a 
regulated area shall be shut down and isolated by lockable switch or other 
positive means in accordance with 29 CFR 1910, Section .147 and isolated by 
airtight seals to prevent the spread of contamination throughout the system.
  Air-tight critical barriers shall be installed on building ventilating 
openings located inside the regulated area that supply or return air from 
the building ventilation system or serve to exhaust air from the building.  
The critical barriers shall consist 2 layers of polyethylene.  Edges to 
wall, ceiling and floor surfaces shall be sealed with industrial grade duct 
tape.

3.5   PRECLEANING

Surfaces shall be cleaned by HEPA vacuum and adequately wet wiped prior to 
establishment of containment. 

3.6   METHODS OF COMPLIANCE

3.6.1   Mandated Practices

The Contractor shall employ proper handling procedures in accordance with 
29 CFR 1926 and 40 CFR 61, Subpart M, and the specified requirements.  The 
specific abatement techniques and items identified shall be detailed in the 
Contractor's Asbestos Hazard Abatement Plan including, but not limited to, 
details of construction materials, equipment, and handling procedures.  The 
Contractor shall use the following engineering controls and work practices 
in all operations, regardless of the levels of exposure:

a.  Vacuum cleaners equipped with HEPA filters to collect debris and 
dust containing ACM.

b.  Wet methods or wetting agents to control employee exposures during 
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asbestos handling, mixing, removal, cutting, application, and 
cleanup; except where it can be demonstrated that the use of wet 
methods is unfeasible due to, for example, the creation of 
electrical hazards, equipment malfunction, and in roofing.

c.  Prompt clean-up and disposalin leak-tight containers of wastes and 
debris contaminated with asbestos.

d.  Inspection and repair of polyethylene in work and high traffic 
areas.

e.  Cleaning of equipment and surfaces of containers filled with ACM 
prior to removing them from the equipment room or area.

3.6.2   Control Methods

The Contractor shall use the following control methods to comply with the 
PELs:

a.  Local exhaust ventilation equipped with HEPA filter dust 
collection systems;

b.  Enclosure or isolation of processes producing asbestos dust;

c.  Ventilation of the regulated area to move contaminated air away 
from the breathing zone of employees and toward a filtration or 
collection device equipped with a HEPA filter;

d.  Use of other work practices and engineering controls;

e.  Where the feasible engineering and work practice controls 
described above are not sufficient to reduce employee exposure to 
or below the PELs, the Contractor shall use them to reduce 
employee exposure to the lowest levels attainable by these 
controls and shall supplement them by the use of respiratory 
protection that complies with paragraph, RESPIRATORY PROTECTION 
PROGRAM.

3.6.3   Unacceptable Practices

The following work practices and engineering controls shall not be used for 
work related to asbestos or for work which disturbs ACM, regardless of 
measured levels of asbestos exposure or the results of initial exposure 
assessments:

a.  High-speed abrasive disc saws that are not equipped with point of 
cut ventilator or enclosures with HEPA filtered exhaust air.

b.  Compressed air used to remove asbestos, or materials containing 
asbestos, unless the compressed air is used in conjunction with an 
enclosed ventilation system designed to capture the dust cloud 
created by the compressed air.

c.  Dry sweeping, shoveling, or other dry clean-up of dust and debris 

SECTION 13280  Page 37



Ft Bliss  Air Deployment Facility Complex FBADC
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

containing ACM.

d.  Employee rotation as a means of reducing employee exposure to 
asbestos.

3.6.4   Class I Work Procedures

There is no Class I asbestos work identified in Buildings 11315.  For Class 
I asbestos work, the following engineering controls and work practices 
shall be used, in addition to requirements of paragraphs Mandated Practices 
and Control Methods:

a.  A Competent Person shall supervise the installation and operation 
of the control system.

b.  For jobs involving the removal of more than 7.5 m  or 0.9 square 
meters  of TSI or surfacing material, the Contractor shall place 
critical barriers over all openings to the regulated area.

c.  HVAC systems shall be isolated in the regulated area by sealing 
with a double layer of plastic or air-tight rigid covers.

d.  Impermeable dropcloths (0.15 mm  or greater thickness) shall be 
placed on surfaces beneath all removal activity.

e.  Objects within the regulated area shall be handled as specified in 
paragraph OBJECTS.

f.  Where a negative exposure assessment has not been provided or 
where exposure monitoring shows the PEL was exceeded, the 
regulated area shall be ventilated to move contaminated air away 
from the employee's breathing zone toward a HEPA unit or 
collection device.

3.6.5   Specific Control Methods for Class I Work

In addition to requirements of paragraph Class I Work Procedures, Class I 
asbestos work shall be performed using the control methods identified in 
the subparagraphs below.

3.6.5.1   Negative Pressure Enclosure (NPE) System

The system shall provide at least 4 air changes per hour inside the 
containment.  The local exhaust unit equipment shall be operated 24 hours 
per day until the containment is removed, and shall be leak-proof to the 
filter and equipped with HEPA filters.  Air movement shall be directed away 
from the employees and toward a HEPA filtration device.  The NPE shall be 
smoke tested for leaks at the beginning of each shift.  Local exhaust 
equipment shall be sufficient to maintain a minimum pressure differential 
of minus 0.5 mm  of water column relative to adjacent, unsealed areas.  
Pressure differential shall be monitored continuously, 24 hours per day, 
with an automatic manometric recording instrument.  Pressure differential 
recordings shall be provided daily on the same day collected. Readings 
shall be reviewed by the Contractor's Designated Competent Person and IH 
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prior to submittal.  The Contracting Officer shall be notified immediately 
if the pressure differential falls below the prescribed minimum.  The 
building ventilation system shall not be used as the local exhaust system 
for the regulated area.  The local exhaust system shall terminate outdoors 
unless an alternate arrangement is allowed by the Contract Officer.  All 
filters used shall be new at the beginning of the project and shall be 
periodically changed as necessary and disposed of as ACM waste.

3.6.5.2   Glovebag Systems

The glovebag system as indicated in the accepted Contractor's Asbestos 
Hazard Abatement shall be used to remove ACM from straight runs of piping 
and elbows and other connections.  Glovebags shall be used without 
modification and shall be smoke-tested for leaks and any leaks sealed prior 
to use.  Glovebags shall be installed to completely cover the circumference 
of pipe or other structures where the work is to be done.  Glovebags shall 
be used only once and shall not be moved.  Glovebags shall not be used on 
surfaces that have temperatures exceeding 66 degrees C.   Prior to 
disposal, glovebags shall be collapsed by removing air within them using a 
HEPA vacuum.  Before beginning the operation, loose and friable material 
adjacent to the glovebag operation shall be wrapped and sealed in 2 layers 
of plastic or otherwise rendered intact.  At least 2 persons shall perform 
Class I glovebag removal.  Asbestos regulated work areas shall be 
established as specified and shown on detailed drawings and plans for 
glovebag abatement.  Designated boundary limits for the asbestos work shall 
be established with rope or other continuous barriers and all other 
requirements for asbestos control areas shall be maintained, including area 
signage and boundary warning tape.

a.  In addition to requirements for negative pressure glovebag systems 
above, the Contractor shall attach HEPA vacuum systems or other 
devices to the bag to prevent collapse during removal of ACM from 
straight runs of piping and elbows and other connections.

b.  The negative pressure glove boxes used to remove ACM from pipe 
runs shall be fitted with gloved apertures and a bagging outlet 
and constructed with rigid sides from metal or other material 
which can withstand the weight of the ACM and water used during 
removal.  A negative pressure shall be created in the system using 
a HEPA filtration system.  The box shall be smoke tested for leaks 
prior to each use.

3.6.5.3   Mini-Enclosures

Mini-containment (small walk-in enclosure) to accommodate no more than 2 
persons, may be used if the disturbance or removal can be completely 
contained by the enclosure with the Class I work procedures.  The 
mini-enclosure shall be inspected for leaks and smoke tested before each 
use.  Air movement shall be directed away from the employee's breathing 
zone within the mini-enclosure.

3.6.5.4   Wrap and Cut Operation

Prior to cutting pipe, the asbestos-containing insulation shall be wrapped 
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with polyethylene and securely sealed with duct tape to prevent asbestos 
becoming airborne as a result of the cutting process.  The following steps 
shall be taken:  install glovebag, strip back sections to be cut 150 mm 
from point of cut, and cut pipe into manageable sections.

3.6.6   Class II Work

In addition to the requirements of paragraphs Mandated Practices and 
Control Methods, the following engineering controls and work practices 
shall be used:

a.  A Competent Person shall supervise the work.

b.  For indoor work, critical barriers shall be placed over all 
openings to the regulated area.

c.  Impermeable dropcloths shall be placed on surfaces beneath all 
removal activity.

3.6.7   Specific Control Methods for Class II Work

In addition to requirements of paragraph Class II Work, Class II work shall 
be performed using the following methods:

3.6.7.1   Vinyl and Asphalt Flooring Materials

Resilient sheeting shall be removed by adequately wet methods.  Tiles shall 
be removed intact (if possible); wetting is not required when tiles are 
heated and removed intact.  Flooring or its backing shall not be sanded.  
Scraping of residual adhesive and/or backing shall be performed using wet 
methods.  Mechanical chipping is prohibited unless performed in a negative 
pressure enclosure.  Dry sweeping is prohibited.  The Contractor shall use 
vacuums equipped with HEPA filter, disposable dust bag, and metal floor 
tool (no brush) to clean floors.

3.6.7.2   Roofing Material

Roofing material shall be removed in an intact state 29 CFR 1926, Section 
1101(g)(8)(ii).  Wet methods shall be used to remove roofing materials that 
are not intact, or that will be rendered not intact during removal, unless 
such wet methods are not feasible or will create safety hazards.  When 
removing built-up roofs, with asbestos-containing roofing felts and an 
aggregate surface, using a power roof cutter, all dust resulting from the 
cutting operations shall be collected by a HEPA dust collector, or shall be 
HEPA vacuumed by vacuuming along the cut line.  Asbestos-containing roofing 
material shall not be dropped or thrown to the ground, but shall be lowered 
to the ground via covered, dust-tight chute, crane, hoist or other method 
approved by the Contracting Officer.  Any ACM that is not intact shall be 
lowered to the ground as soon as practicable, but not later than the end of 
the work shift.  While the material remains on the roof it shall be kept 
wet or placed in an impermeable waste bag or wrapped in plastic sheeting.  
Intact ACM shall be lowered to the ground as soon as practicable, but not 
later than the end of the work shift.  Unwrapped material shall be 
transferred to a closed receptacle precluding the dispersion of dust.  
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Critical barriers shall be placed over roof level heating and ventilation 
air intakes.

3.6.7.3   Cementitious Siding and Shingles or Transite Panels

When removing cementitious asbestos-containing siding, shingles or transite 
panels, techniques such as cutting, abrading or breaking is prohibited.  
Each panel or shingle shall be sprayed with amended water prior to removal. 
 Nails shall be cut with flat, sharp instruments.  Unwrapped or unbagged 
panels or shingles shall be immediately lowered to the ground via covered 
dust-tight chute, crane or hoist, or placed in an impervious waste bag or 
wrapped in plastic sheeting and lowered to the ground no later than the end 
of the work shift.

3.6.7.4   Gaskets

Gaskets shall be thoroughly wetted with amended water prior to removal and 
immediately placed in a disposal container.  If a gasket is visibly 
deteriorated and unlikely to be removed intact, removal shall be undertaken 
within a glovebag.  Any scraping to remove residue shall be performed wet.

3.6.7.5   Other Class II Jobs

The Contractor shall use the following work practices when performing Class 
II removal of ACM.  The material shall be thoroughly wetted with amended 
water prior and during its removal.  The material shall be removed in an 
intact state.  Cutting, abrading or breaking the material is prohibited.  
The ACM removed shall be immediately bagged or wrapped.

3.6.8   Not Used

3.6.9   Not Used

3.6.10   Alternative Methods for Roofing Materials and Asphaltic Wrap

The Contractor shall use the following engineering controls and work 
practices when removing, repairing, or maintaining intact pipeline 
asphaltic wrap, or roof cements, mastics, coatings, or flashings which 
contain asbestos fibers encapsulated or coated by bituminous or resinous 
compounds.  If during the course of the job the material does not remain 
intact, the Contractor shall use the procedures described in paragraph 
Roofing Material.  Before work begins, and as needed during the job, the 
Designated Competent Person shall conduct an inspection and determine that 
the roofing material is intact and will likely remain intact.  The material 
shall not be sanded, abraded, or ground.  Manual methods which would render 
the material non-intact shall not be used.  Roofing material shall not be 
dropped or thrown to the ground but shall be lowered via covered, 
dust-tight chute, crane, hoist or other method approved by the Contracting 
Officer.  All such material shall be removed from the roof as soon as 
practicable, but not later than the end of the work shift.  Removal or 
disturbance of pipeline asphaltic wrap shall be performed using wet methods.

3.6.11   Cleaning After Asbestos Removal
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After completion of all asbestos removal work, surfaces from which ACM has 
been removed shall be wet wiped or sponged clean, or cleaned by some 
equivalent method to remove all visible residue.  Run-off water shall be 
collected and filtered through a dual filtration system.  A first filter 
shall be provided to remove fibers 20 micrometers and larger, and a final 
filter provided that removes fibers 5 micrometers and larger.  After the 
gross amounts of asbestos have been removed from every surface, remaining 
visible accumulations of asbestos on floors shall be collected using 
plastic shovels, rubber squeegees, rubber dustpans, and HEPA vacuum 
cleaners as appropriate to maintain the integrity of the regulated area.  
When TSI and surfacing material has been removed, workmen shall use HEPA 
vacuum cleaners to vacuum every surface.  Surfaces or locations which could 
harbor accumulations or residual asbestos dust shall be checked after 
vacuuming to verify that no asbestos-containing material remains; and shall 
be re-vacuumed as necessary to remove the ACM.

3.6.12   Not Used

3.6.13   Not Used

3.6.14   Abatement of Asbestos Contaminated Soil

This paragraph is only applicable in case of accidental spillage by the 
Contractor.  Asbestos contaminated soil shall be removed from areas to a 
minimum depth of [50] [_____] mm.   Soil shall be thoroughly dampened with 
amended water and then removed by manual shoveling into labeled containers. 
 The workers shall be closely monitored for heat exhaustion.  The minimum 
ventilation shall be 8 air changes per hour through a local exhaust HEPA 
system.  

3.6.15   Not Used

3.6.16   Not Used

3.6.17   Not Used

3.6.18   Not Used

3.6.19   Not Used

3.6.20   Not Used

3.6.21   Sealing Contaminated Items Designated for Disposal

Contaminated architectural appurtenances designated for removal and items 
in the building that are contaminated by the Contractor during execution of 
work shall be coated with an asbestos lockdown encapsulant at the 
demolition site before being removed from the asbestos control area.  These 
items shall not be vacuumed prior to application of the lockdown 
encapsulant.  The asbestos lockdown encapsulant shall be tinted a 
contrasting color and shall be spray applied by airless method.  
Thoroughness of sealing operation shall be visually gauged by the extent of 
colored coating on exposed surfaces.
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3.7   FINAL CLEANING AND VISUAL INSPECTION

Upon completion of abatement, the regulated area shall be cleaned by 
collecting, packing, and storing all gross contamination.  A final cleaning 
shall be performed using HEPA vacuum and wet cleaning of all exposed 
surfaces and objects in the regulated area. Upon completion of the 
cleaning, the Contractor shall conduct a visual pre-inspection of the 
cleaned area in preparation for a final inspection and final air clearance 
monitoring.  Upon completion of the final cleaning, the Contractor and the 
Contracting Officer shall conduct a final visual inspection of the cleaned 
regulated area in accordance with ASTM E 1368 and document the results on 
the Final Cleaning and Visual Inspection.  If the Contracting Officer 
rejects the clean regulated area as not meeting final cleaning 
requirements, the Contractor shall reclean as necessary and have a 
follow-on inspection conducted with the Contracting Officer.  Recleaning 
and follow-up reinspection shall be at the Contractor's expense.

3.8   LOCKDOWN

Prior to removal of plastic barriers and after clean-up of gross 
contamination and final visual inspection, a post removal (lockdown) 
encapsulant shall be spray applied to ceiling, walls, floors, and other 
surfaces in the regulated area.

3.9   EXPOSURE ASSESSMENT AND AIR MONITORING

3.9.1   General Requirements For Exposure

Exposure assessment, air monitoring and analysis of airborne concentration 
of asbestos fibers shall be performed in accordance with 29 CFR 1926, 
Section .1101, the Contractor's air monitoring plan, and as specified.  
Personal exposure air monitoring (collected at the breathing zone) that is 
representative of the exposure of each employee who is assigned to work 
within a regulated area shall be performed by the Contractor's IHT.  
Breathing zone samples shall be taken for at least 25 percent of the 
workers in each shift, or a minimum of 2, whichever is greater.  Air 
monitoring results at the 95 percent confidence level shall be calculated 
as shown in Table 2 at the end of this section.  Preabatement and abatement 
environmental air monitoring shall be performed by the Contractor's IHT.   
Final clearance environmental air monitoring shall be performed by the 
Contractor's IHT, under the guidance of the designated CIH.  Environmental 
and final clearance air monitoring shall be performed using NIOSH Pub No. 
84-100 Method 7400 (PCM) with optional confirmation of results by NIOSH Pub 
No. 84-100 Method 7402 (TEM).  For environmental and final clearance, air 
monitoring shall be conducted at a sufficient velocity and duration to 
establish the limit of detection of the method used at 0.005 f/cc.  
Confirmation of asbestos fiber concentrations (asbestos f/cc) from 
environmental and final clearance samples collected and analyzed by NIOSH 
Pub No. 84-100 Method 7400 (total f/cc) may be conducted using TEM in 
accordance with NIOSH Pub No. 84-100 Method 7402.  When such confirmation 
is conducted, it shall be from the same sample filter used for the NIOSH 
Pub No. 84-100 Method 7400 PCM analysis.  For all Contractor required 
environmental or final clearance air monitoring, confirmation of asbestos 
fiber concentrations, using NIOSH Pub No. 84-100 Method 7402, shall be at 
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the Contractor's expense.  Monitoring may be duplicated by the Government 
at the discretion of the Contracting Officer.  Results of breathing zone 
samples shall be posted at the job site and made available to the 
Contracting Officer.  The Contractor shall maintain a fiber concentration 
inside a regulated area less than or equal to 0.1 f/cc expressed as an 8 
hour, time-weighted average (TWA) during the conduct of the asbestos 
abatement.  If fiber concentration rises above 0.1 f/cc, work procedures 
shall be investigated with the Contracting Officer to determine the cause.  
At the discretion of the Contracting Officer, fiber concentration may 
exceed 0.1 f/cc but shall not exceed 1.0 f/cc expressed as an 8-hour TWA.  
The Contractor's workers shall not be exposed to an airborne fiber 
concentration in excess of 1.0 f/cc, as averaged over a sampling period of 
30 minutes.  Should either an environmental concentration of 1.0 f/cc 
expressed as an 8-hour TWA or a personal excursion concentration of 1.0 
f/cc expressed as a 30-minute sample occur inside a regulated work area, 
the Contractor shall stop work immediately, notify the Contracting Officer, 
and implement additional engineering controls and work practice controls to 
reduce airborne fiber levels below prescribed limits in the work area.  
Work shall not restart until authorized by the Contracting Officer.

3.9.2   Initial Exposure Assessment

The Contractor's IHT shall conduct an exposure assessment immediately 
before or at the initiation of an asbestos abatement operation to ascertain 
expected exposures during that operation.  The assessment shall be 
completed in time to comply with the requirements which are triggered by 
exposure data or the lack of a negative exposure assessment, and to provide 
information necessary to assure that all control systems planned are 
appropriate for that operation.  The assessment shall take into 
consideration both the monitoring results and all observations, information 
or calculations which indicate employee exposure to asbestos, including any 
previous monitoring conducted in the workplace, or of the operations of the 
Contractor which indicate the levels of airborne asbestos likely to be 
encountered on the job.  If Class I asbestos work is required, until the 
employer conducts exposure monitoring and documents that employees on that 
job will not be exposed in excess of PELs, or otherwise makes a negative 
exposure assessment, the Contractor shall presume that employees are 
exposed in excess of the PEL-TWA and PEL-Excursion Limit.

3.9.3   Negative Exposure Assessment

The Contractor shall provide a negative exposure assessment for the 
specific asbestos job which will be performed.  The negative exposure 
assessment shall be provided within one (1) day of the initiation of the 
project and conform to the following criteria:

a.  Objective Data:  Objective data demonstrating that the product or 
material containing asbestos minerals or the activity involving 
such product or material cannot release airborne fibers in 
concentrations exceeding the PEL-TWA and PEL-Excursion Limit under 
those work conditions having the greatest potential for releasing 
asbestos.

b.  Prior Asbestos Jobs:  Where the Contractor has monitored prior 
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asbestos jobs for the PEL and the PEL-Excursion Limit within 12 
months of the current job, the monitoring and analysis were 
performed in compliance with asbestos standard in effect; the data 
were obtained during work operations conducted under workplace 
conditions closely resembling the processes, type of material, 
control methods, work practices, and environmental conditions used 
and prevailing in the Contractor's current operations; the 
operations were conducted by employees whose training and 
experience are no more extensive than that of employees performing 
the current job; and these data show that under the conditions 
prevailing and which will prevail in the current workplace, there 
is a high degree of certainty that the monitoring covered exposure 
from employee exposures will not exceed the PEL-TWA and 
PEL-Excursion Limit.

c.  Initial Exposure Monitoring:  The results of initial exposure 
monitoring of the current job, made from breathing zone air 
samples that are representative of the 8-hour PEL-TWA and 
30-minute short-term exposures of each employee.  The monitoring 
covered exposure from operations which are most likely during the 
performance of the entire asbestos job to result in exposures over 
the PELs.

3.9.4   Not Used

3.9.5   Preabatement Environmental Air Monitoring

Preabatement environmental air monitoring shall be established 1 day  prior 
to the masking and sealing operations for each regulated area to determine 
background concentrations before abatement work begins.  As a minimum, 
preabatement air samples shall be collected using NIOSH Pub No. 84-100 
Method 7400, PCM at these locations:  (1) outside the building; (2) inside 
the building, but outside the regulated area perimeter; and (3) inside each 
regulated work area.  One sample shall be collected for every 185 square 
meters  of floor space.  At least 2 samples shall be collected outside the 
building:  at the exhaust of the HEPA unit; and downwind from the abatement 
site.  The PCM samples shall be analyzed within 24 hours; and if any result 
in fiber concentration greater than 0.01 f/cc, asbestos fiber concentration 
shall be confirmed using NIOSH Pub No. 84-100 Method 7402 (TEM).

3.9.6   Environmental Air Monitoring During Abatement

Until an exposure assessment is provided to the Contracting Officer, 
environmental air monitoring shall be conducted at locations and 
frequencies that will accurately characterize any evolving airborne 
asbestos fiber concentrations.  The assessment shall demonstrate that the 
product or material containing asbestos minerals, or the abatement 
involving such product or material, cannot release airborne asbestos fibers 
in concentrations exceeding 0.01 f/cc as a TWA under those work conditions 
having the greatest potential for releasing asbestos.  The monitoring shall 
be at least once per shift at locations including, but not limited to, 
close to the work inside a regulated area; preabatement sampling locations; 
outside entrances to a regulated area; close to glovebag operations (if 
applicable); representative locations outside of the perimeter of a 
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regulated area; inside clean room; and at the exhaust discharge point of 
local exhaust system ducted to the outside of a containment (if used).  If 
the sampling outside regulated area shows airborne fiber levels have 
exceeded background or 0.01 f/cc, whichever is greater, work shall be 
stopped immediately, and the Contracting Officer notified.  The condition 
causing the increase shall be corrected.  Work shall not restart until 
authorized by the Contracting Officer.

3.9.7   Final Clearance Air Monitoring

Prior to conducting final clearance air monitoring, the Contractor and the 
Contracting Officer shall conduct a final visual inspection of the 
regulated area where asbestos abatement has been completed.  The final 
visual inspection shall be as appended herein.  Final clearance air 
monitoring shall not begin until acceptance of the Contractor's final 
cleaning by the Contracting Officer.  The Contractor's IHT shall conduct 
final clearance air monitoring using aggressive air sampling techniques as 
defined in EPA 560/5-85-024 or as otherwise required by federal or state 
requirements.  The sampling and analytical method used will be [AM #0001]_ 
NIOSH Pub No. 84-100 Method 7400 (PCM) and Table 3 with confirmation of 
results by NIOSH Pub No. 84-100 Method 7402 (TEM).

3.9.7.1   Final Clearance Requirements, NIOSH PCM Method

For PCM sampling and analysis using NIOSH Pub No. 84-100 Method 7400, the 
fiber concentration inside the abated regulated area, for each airborne 
sample, shall be less than 0.01 f/cc.  The abatement inside the regulated 
area is considered complete when every PCM final clearance sample is below 
the clearance limit.  If any sample result is greater than 0.01 total f/cc, 
the asbestos fiber concentration (asbestos f/cc) shall be confirmed from 
that same filter using NIOSH Pub No. 84-100 Method 7402 (TEM) at 
Contractor's expense.  If any confirmation sample result is greater than 
0.01 asbestos f/cc, abatement is incomplete and cleaning shall be repeated. 
 Upon completion of any required recleaning, resampling with results to 
meet the above clearance criteria shall be done.

3.9.7.2   Not Used

3.9.7.3   Air Clearance Failure

If clearance sampling results fail to meet the final clearance 
requirements, the Contractor shall pay all costs associated with the 
required recleaning, resampling, and analysis, until final clearance 
requirements are met.

3.9.8   Air-Monitoring Results and Documentation

Air sample fiber counting shall be completed and results provided within 24 
hours (breathing zone samples), and 24 hours (environmental/clearance 
monitoring) after completion of a sampling period.  The Contracting Officer 
shall be notified immediately of any airborne levels of asbestos fibers in 
excess of established requirements.  Written sampling results shall be 
provided within 5 working days of the date of collection.  The written 
results shall be signed by testing laboratory analyst, testing laboratory 
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principal and the Contractor's IHT and Designated CIH.  The air sampling 
results shall be documented on a Contractor's daily air monitoring log.  
The daily air monitoring log shall contain the following information for 
each sample:

a.  Sampling and analytical method used;

b.  Date sample collected;

c.  Sample number;

d.  Sample type:  BZ = Breathing Zone (Personal), P = Preabatement, E 
= Environmental, C = Abatement Clearance;

e.  Location/activity/name where sample collected;

f.  Sampling pump manufacturer, model and serial number, beginning 
flow rate, end flow rate, average flow rate (L/min);

g.  Calibration date, time, method, location, name of calibrator, 
signature;

h.  Sample period (start time, stop time, elapsed time (minutes);

i.  Total air volume sampled (liters);

j.  Sample results (f/cc) for final clearance;

k.  Laboratory name, location, analytical method, analyst, confidence 
level.  In addition, the printed name and a signature and date 
block for the IHT who conducted the sampling and for the CIH who 
reviewed the daily air monitoring log verifying the accuracy of 
the information.

3.10   CLEARANCE CERTIFICATION

When asbestos abatement is complete, ACM waste is removed from the 
regulated areas, and final clean-up is completed, the Contracting Officer 
will certify the areas as safe before allowing the warning signs and 
boundary warning tape to be removed.  After final clean-up and acceptable 
airborne concentrations are attained, but before the HEPA unit is turned 
off and the containment removed, the Contractor shall remove all 
pre-filters on the building HVAC system and provide new pre-filters.  The 
Contractor shall dispose of such filters as asbestos contaminated 
materials.  HVAC, mechanical, and electrical systems shall be 
re-established in proper working order.  The Contractor and the Contracting 
Officer shall visually inspect all surfaces (within the containment, if 
applicable) for residual material or accumulated debris.  The Contractor 
shall reclean all areas showing dust or residual materials.  The 
Contracting Officer will certify in writing that the area is safe before 
unrestricted entry is permitted.  The Government will have the option to 
perform monitoring to certify the areas are cleaned.

3.11   CLEANUP AND DISPOSAL
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3.11.1   Title to ACM Materials

ACM material resulting from abatement work, except as specified otherwise, 
shall become the property of the Contractor, for the duration of this 
project, and shall be disposed of as specified and in accordance with 
applicable federal, state and local regulations.

3.11.2   Collection and Disposal of Asbestos

All ACM waste shall be collected and including contaminated wastewater 
filters, scrap, debris, bags, containers, equipment, and asbestos 
contaminated clothing, shall be collected and placed in leak-tight 
containers such as double plastic bags; sealed double wrapped polyethylene 
sheet; sealed fiberboard boxes; or other approved containers.  Waste within 
the containers shall be wetted in case the container is breeched.  
Asbestos-containing waste shall be disposed of at state and local approved 
asbestos landfill.  For temporary storage, sealed impermeable containers 
shall be stored in an asbestos waste load-out unit or in a 
storage/transportation conveyance (i.e., dumpster, roll-off waste boxes, 
etc.) in a manner acceptable to and in an area assigned by the Contracting 
Officer.  Procedure for hauling and disposal shall comply with 40 CFR 61, 
Subpart M, state, regional, and local standards.

 
3.11.3   Scale Weight Measurement

Scales used for measurement shall be public scales.  Weighing shall be at a 
point nearest the work at which a public scale is available.  Scales shall 
be standard truck scales of the beam type; scales shall be equipped with 
the type registering beam and an "over and under" indicator; and shall be 
capable of accommodating the entire vehicle.  Scales shall be tested, 
approved and sealed by an inspector of the State of Texas and State of 
Mexico.  Scales shall be calibrated and resealed as often as necessary and 
at least once every three months to ensure continuous accuracy.  Vehicles 
used for hauling ACM shall be weighed empty daily at such time as directed 
and each vehicle shall bear a plainly legible identification mark.

3.11.4   Weigh Bill and Delivery Tickets

Copies of weigh bills and delivery tickets shall be submitted to the 
Contracting Officer during the progress of the work.  The Contractor shall 
furnish the Contracting Officer scale tickets for each load of ACM weighed 
and certified.  These tickets shall include tare weight; identification 
mark for each vehicle weighed; and date, time and location of loading and 
unloading.  Tickets shall be furnished at the point and time individual 
trucks arrive at the worksite.  A master log of all vehicle loading shall 
be furnished for each day of loading operations.  Before the final 
statement is allowed, the Contractor shall file with the Contracting 
Officer certified weigh bills and/or certified tickets and manifests of all 
ACM actually disposed by the Contractor for this contract.

3.11.5   Asbestos Waste Shipment Record

The Contractor shall complete and provide the Contracting Officer final 
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completed copies of the Waste Shipment Record for all shipments of waste 
material as specified in 40 CFR 61, Subpart M and other required state 
waste manifest shipment records, within 3 days of delivery to the landfill. 
 Each Waste Shipment Record shall be signed and dated by the Contractor, 
Contracting Officer, the waste transporter and disposal facility operator.
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TABLE 1-A

INDIVIDUAL WORK TASK DATA ELEMENTS

                                                    
There is a separate data sheet for each individual work task.

    1.  WORK TASK DESIGNATION NUMBER:   11315-1

    2.  LOCATION OF WORK TASK:  Bldg.11315, Rooms 4, 6 and 7
        
    3.  BRIEF DESCRIPTION OF MATERIAL TO BE ABATED: 9-inch square
        floor tiles and tile mastic, green color with beige streaks.
  
        a.  Type of Asbestos: Chrysotile
        b.  Percent asbestos content: 3% in Floor Tile  
                                      5% in Tile Mastic

    4.  ABATEMENT TECHNIQUE TO BE USED: REM 
    5.  OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK: CLASS II
    6.  EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK:
        Non-friable Category I 
        
    7.  FORM: IA and CONDITION OF ACM:  FAIR
    8.  QUANTITY:   108 SQUARE METERS
    
    

    NOTES:
    (1)  Numeric sequence of individual work tasks (1,2,3,4, etc.) for
         each regulated area.  Each category of EPA friability/OSHA class has
         a separate task.
    (2)  Specific location of work (building, floor, area,
         e.g., Building 1421, 2nd Floor, Rm 201)
    (3)  A description of material to be abated (example:  horizontal pipe,
         cement wall panels, tile, stucco, etc.) type of asbestos  
(chrysotile,
         amosite, crocidolite, etc.); and % asbestos content.
    (4)  Technique to be used:  Removal = REM; Encapsulation = ENCAP;
         Encasement = ENCAS; Enclosure = ENCL; Repair = REP.
    (5)  Class designation:  Class I, II, III, or IV (OSHA designation).
    (6)  Friability of materials:  Check the applicable EPA NESHAP friability
         designation.
    (7)  Form: Interior or Exterior Architectural = IA or EA;
         Mechanical/Electrical = ME.
         Condition:  Good = G; Fair = F; Poor = P.
    (8)  Quantity of ACM for each work task in meters or square meters.
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TABLE 1-B

INDIVIDUAL WORK TASK DATA ELEMENTS

                                                    
There is a separate data sheet for each individual work task.

    1.  WORK TASK DESIGNATION NUMBER:   11315-2

    2.  LOCATION OF WORK TASK:  Bldg.11315, Rooms 9, 10,11 and 12
        
    3.  BRIEF DESCRIPTION OF MATERIAL TO BE ABATED: 12-inch square
        floor tiles and tile mastic, green and white color.
  
        a.  Type of Asbestos: Chrysotile
        b.  Percent asbestos content: 5% in Green Floor Tile  
                                      Non-Detect in White Floor Tile
                                      7 to 10% in Tile Mastic (under both 
floor tiles)

    4.  ABATEMENT TECHNIQUE TO BE USED: REM 
    5.  OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK: CLASS II
    6.  EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK:
        Non-friable Category I 
        
    7.  FORM: IA and CONDITION OF ACM:  FAIR
    8.  QUANTITY:  144 SQUARE METERS
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TABLE 1-C

INDIVIDUAL WORK TASK DATA ELEMENTS

                                                    
There is a separate data sheet for each individual work task.

    1.  WORK TASK DESIGNATION NUMBER:   11315-3

    2.  LOCATION OF WORK TASK:  Bldg.11315, Rooms 14 
        
    3.  BRIEF DESCRIPTION OF MATERIAL TO BE ABATED: Transite Wall Panel.
  
        a.  Type of Asbestos: Chrysotile
        b.  Percent asbestos content: 35% 

    4.  ABATEMENT TECHNIQUE TO BE USED: REM 
    5.  OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK: CLASS II
    6.  EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK:
        Non-friable Category II 
        
    7.  FORM: IA and CONDITION OF ACM:  FAIR
    8.  QUANTITY:  240 SQUARE METERS 
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TABLE 1-D

INDIVIDUAL WORK TASK DATA ELEMENTS

                                                    
There is a separate data sheet for each individual work task.

    1.  WORK TASK DESIGNATION NUMBER:   11315-4

    2.  LOCATION OF WORK TASK:  Bldg.11315, 4 Exterior Sides of Building
        
    3.  BRIEF DESCRIPTION OF MATERIAL TO BE ABATED: Metal Siding and Grey   
Paper with Black Mastic, from 25 feet and up
  
        a.  Type of Asbestos: Chrysotile
        b.  Percent asbestos content: 60% 

    4.  ABATEMENT TECHNIQUE TO BE USED: REM 
    5.  OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK: CLASS II
    6.  EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK:
        Non-friable Category II 
        
    7.  FORM: EA and CONDITION OF ACM:  FAIR
    8.  QUANTITY:  1350 SQUARE METERS
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TABLE 1-E

INDIVIDUAL WORK TASK DATA ELEMENTS

                                                    
There is a separate data sheet for each individual work task.

    1.  WORK TASK DESIGNATION NUMBER:   11315-5

    2.  LOCATION OF WORK TASK:  Bldg.11315, All Exterior Door Caulking
        
    3.  BRIEF DESCRIPTION OF MATERIAL TO BE ABATED: 0.5-inch wide (white)  
        a.  Type of Asbestos: Chrysotile
        b.  Percent asbestos content: 40% 

    4.  ABATEMENT TECHNIQUE TO BE USED: REM 
    5.  OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK: CLASS II
    6.  EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK:
        Non-friable Category II 
        
    7.  FORM: EA and CONDITION OF ACM:  FAIR
    8.  QUANTITY:  180 METERS
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TABLE 1-F

INDIVIDUAL WORK TASK DATA ELEMENTS

                                                    
There is a separate data sheet for each individual work task.

    1.  WORK TASK DESIGNATION NUMBER:   11315-6

    2.  LOCATION OF WORK TASK:  Bldg.11315, All Exterior Window Caulking 
       
    3.  BRIEF DESCRIPTION OF MATERIAL TO BE ABATED: 0.5-inch wide (white)
  
        a.  Type of Asbestos: Chrysotile
        b.  Percent asbestos content: 40% 

    4.  ABATEMENT TECHNIQUE TO BE USED: REM 
    5.  OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK: CLASS II
    6.  EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK:
        Non-friable Category II 
        
    7.  FORM: EA and CONDITION OF ACM:  FAIR
    8.  QUANTITY: 7020 METERS
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TABLE 1-G

INDIVIDUAL WORK TASK DATA ELEMENTS

                                                    
There is a separate data sheet for each individual work task.

    1.  WORK TASK DESIGNATION NUMBER:   11315-7

    2.  LOCATION OF WORK TASK:  Bldg.11315, Roof
        
    3.  BRIEF DESCRIPTION OF MATERIAL TO BE ABATED: Roofing material and 
black insulation, at both High and Low Roofs

        a.  Type of Asbestos: Chrysotile
        b.  Percent asbestos content: 15% 

    4.  ABATEMENT TECHNIQUE TO BE USED: REM 
    5.  OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK: CLASS II
    6.  EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK:
        Non-friable Category I 
        
    7.  FORM: EA and CONDITION OF ACM:  GOOD
    8.  QUANTITY:  2520 SQUARE METERS
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TABLE 1-H

INDIVIDUAL WORK TASK DATA ELEMENTS

                                                    
There is a separate data sheet for each individual work task.

    1.  WORK TASK DESIGNATION NUMBER:   11315-8

    2.  LOCATION OF WORK TASK:  Bldg.11315, Roof Vents and Air Cooler
        
    3.  BRIEF DESCRIPTION OF MATERIAL TO BE ABATED: Roof Penetration Tar
        
        a.  Type of Asbestos: Chrysotile
        b.  Percent asbestos content: 15% 

    4.  ABATEMENT TECHNIQUE TO BE USED: REM 
    5.  OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK: CLASS II
    6.  EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK:
        Non-friable Category I 
        
    7.  FORM: EA and CONDITION OF ACM:  GOOD
    8.  QUANTITY:  3 SQUARE METERS
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TABLE 1-I

INDIVIDUAL WORK TASK DATA ELEMENTS

                                                    
There is a separate data sheet for each individual work task.

    1.  WORK TASK DESIGNATION NUMBER:   11211-1

    2.  LOCATION OF WORK TASK:  B/11211, Squad Room
        
    3.  BRIEF DESCRIPTION OF MATERIAL TO BE ABATED: 9-in square brown floor 
tiles and tile mastic
        
        a.  Type of Asbestos: Chrysotile
        b.  Percent asbestos content: 3% - Floor Tile
                                      5% - Tile Mastic

    4.  ABATEMENT TECHNIQUE TO BE USED: REM 
    5.  OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK: CLASS II
    6.  EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK:
        Non-friable Category I 
        
    7.  FORM: IA and CONDITION OF ACM:  GOOD
    8.  QUANTITY:  223.2 SQUARE METERS
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TABLE 1-J

INDIVIDUAL WORK TASK DATA ELEMENTS

                                                    
There is a separate data sheet for each individual work task.

    1.  WORK TASK DESIGNATION NUMBER:   11211-2

    2.  LOCATION OF WORK TASK:  B/11211, Asst. Chief's and Chief's Offices
        
    3.  BRIEF DESCRIPTION OF MATERIAL TO BE ABATED: 9-in square brown floor 
tiles and tile mastic
        
        a.  Type of Asbestos: Chrysotile
        b.  Percent asbestos content: 3% to 5%
 
    4.  ABATEMENT TECHNIQUE TO BE USED: REM 
    5.  OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK: CLASS II
    6.  EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK:
        Non-friable Category I 
        
    7.  FORM: IA and CONDITION OF ACM:  GOOD
    8.  QUANTITY:  27.0 SQUARE METERS
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TABLE 1-K

INDIVIDUAL WORK TASK DATA ELEMENTS

                                                    
There is a separate data sheet for each individual work task.

    1.  WORK TASK DESIGNATION NUMBER:   11211-3

    2.  LOCATION OF WORK TASK:  B/11211, 2 Exterior Door Caulking
(see architectural demolition plan, sheet no. D-1 for locations of exterior 
doors and frames)
 
    3.  BRIEF DESCRIPTION OF MATERIAL TO BE ABATED: 0.5-inch wide caulking 
(beige and gray)
        
        a.  Type of Asbestos: Chrysotile
        b.  Percent asbestos content: 5% to 25%
 
    4.  ABATEMENT TECHNIQUE TO BE USED: REM 
    5.  OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK: CLASS II
    6.  EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK:
        Non-friable Category I 
        
    7.  FORM: IA and CONDITION OF ACM:  GOOD
    8.  QUANTITY:  26.2 METERS
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TABLE 1-L

INDIVIDUAL WORK TASK DATA ELEMENTS

                                                    
There is a separate data sheet for each individual work task.

    1.  WORK TASK DESIGNATION NUMBER:   11211-4

    2.  LOCATION OF WORK TASK:  B/11211, Exterior Window Caulking (all 
windows)
 
    3.  BRIEF DESCRIPTION OF MATERIAL TO BE ABATED: 0.5-inch wide (beige) 
        
        a.  Type of Asbestos: Chrysotile
        b.  Percent asbestos content: 25%
 
    4.  ABATEMENT TECHNIQUE TO BE USED: REM 
    5.  OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK: CLASS II
    6.  EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK:
        Non-friable Category II 
        
    7.  FORM: IA and CONDITION OF ACM:  GOOD
    8.  QUANTITY:  126.8 METERS
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TABLE 1-M

INDIVIDUAL WORK TASK DATA ELEMENTS

                                                    
There is a separate data sheet for each individual work task.

    1.  WORK TASK DESIGNATION NUMBER:   11211-5

    2.  LOCATION OF WORK TASK:  B/11211, Asst. Chief's Office
 
    3.  BRIEF DESCRIPTION OF MATERIAL TO BE ABATED: 2-inch diameter pipe wrap 
(white)
        
        a.  Type of Asbestos: Amosite and Chrysotile
        b.  Percent asbestos content: 35% Amosite and 20 % Chrysotile 
 
    4.  ABATEMENT TECHNIQUE TO BE USED: REM 
    5.  OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK: CLASS I
    6.  EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK:
        Friable Category II 
        
    7.  FORM: IA and CONDITION OF ACM:  GOOD
    8.  QUANTITY:  18.0 METERS
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TABLE 2

FORMULA FOR CALCULATION OF THE 95 PERCENT CONFIDENCE LEVEL
(Reference: NIOSH 7400)

_______________________________________________________________________

            Fibers/cc(01.95 percent CL) = X + [(X) * (1.645) * (CV)]

    Where:  X = ((E)(AC))/((V)(1000))

            E = ((F/Nf) - (B/Nb))/Af

            CV = The precision value; 0.45 shall be used unless the
                 analytical laboratory provides the Contracting Officer
                 with documentation (Round Robin Program participation
                 and results) that the laboratory's precision is better.

            AC = Effective collection area of the filter in square millimeters

            V = Air volume sampled in liters

            E = Fiber density on the filter in fibers per square millimeter

            F/Nf = Total fiber count per graticule field

            B/Nb = Mean field blank count per graticule field

            Af = Graticule field area in square millimeters

            TWA = C1/T1 + C2/T2 = Cn/Tn

            Where: C = Concentration of contaminant

            T = Time sampled.
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TABLE 3

NI0SH METHOD 7400

PCM ENVIRONMENTAL AIR SAMPLING PROTOCOL (NON-PERSONAL)

__________________________________________________________________

    Sample         Minimum    Filter Pore     Min. Vol.   Sampling
    Location       No. of     Size (Note 1)   (Note 2)    Rate
                   Samples                    (Liters)    (liters/min.)
    ___________________________________________________________________

    Inside         0.5/140    0.45 microns      3850         2-16
    Abatement      Square
    Area           Meters
                   (Notes
                   3 & 4)
    ___________________________________________________________________

    Each Room in              0.45 microns      3850         2-16
    1 Abatement
    Area Less
    than 140 
    Square meters
    ___________________________________________________________________

    Field Blank       2       0.45 microns        0            0
    ___________________________________________________________________

    Laboratory        1       0.45 microns        0            0
    Blank
    ___________________________________________________________________

    Notes:

    1.  Type of filter is Mixed Cellulose Ester.

    2.  Ensure detection limit for PCM analysis is established at
        0.005  fibers/cc.

    3.  One sample shall be added for each additional 140 square meters.
        (The corresponding I-P units are 5/1500 square feet).

    4.  A minimum of 5 samples are to be taken per abatement area,
        plus 2 field blanks.
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TABLE 4

CERTIFICATION OF FINAL CLEANING AND VISUAL INSPECTION

A separate inspection shall be applicable to each abatement work task.  In 
accordance with the cleaning and decontamination procedures specified in the 
Contractor's Asbestos Hazard Abatement Plan and this contract.  The 
Contractor hereby certifies that he/she has thoroughly visually inspected the 
decontaminted regulated area (all surfaces, including pipes, beams, ledges, 
wall, ceiling, floor, decontamination units, etc.)  In accordance with ASTM 
E1368, Standard Practice for Visual Inspection of Asbestos Abatement 
Projects, and has found no dust, or asbestos-containing material residue.

Contractor's Signature:                           Date:

Print Name and Title:

Contractor's On-site Supervisor's
Signature:

Print Name and Title:

Contractor's Designated CIH's Signature:

Print Name and Title:

Contractor's IHT's Signature:

Print Name and Title:

 
CONTRACTING OFFICER REPRESENTATIVE (COR) ACCEPTANCE OR REJECTION

 
I hereby determines that the Contractor has performed final cleaning and 
visual inspection of the decontaminated regulated work area (all surfaces 
including  beams, ledges, wall, ceiling, floor, decontamination units, etc.) 
And by quality assurance inspection, finds the Contractor's final cleaning to 
be:

______Acceptable

______Unacceptable, Contractor instructed to reclean the regulated area

COR's Signature:                                    Date:

Print Name and Title:  
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CERTIFICATE OF WORKER'S ACKNOWLEDGMENT

PROJECT NAME _________________________ CONTRACT NO. ______________________
PROJECT ADDRESS __________________________________________________________
CONTRACTOR FIRM NAME _____________________________________________________
EMPLOYEE'S NAME _________________________,_______________,______,
   (Print)               (Last)               (First)      (MI) 

Social Security Number:  _______-_______-________,

   WORKING WITH ASBESTOS CAN BE DANGEROUS.  INHALING ASBESTOS FIBERS HAS
   BEEN LINKED WITH TYPES OF LUNG DISEASE AND CANCER.  IF YOU SMOKE AND
   INHALE ASBESTOS FIBERS, THE CHANCE THAT YOU WILL DEVELOP LUNG CANCER
   IS GREATER THAN THAT OF THE NONSMOKING PUBLIC.

Your employer's contract for the above project requires that you be provided 
and you complete formal asbestos training specific to the type of work you 
will perform and project specific training; that you be supplied with proper 
personal protective equipment including a respirator, that you be trained in 
its use; and that you receive a medical examination to evaluate your physical 
capacity to perform your assigned work tasks, under the environmental 
conditions expected, while wearing the required personal protective 
equipment.  These things are to be done at no cost to you.  By signing this 
certification, you are acknowledging that your employer has met these 
obligations to you.  The Contractor's Designated Industrial Hygienist will 
check the block(s) for the type of formal training you have completed.  
Review the checked blocks prior to signing this certification.

FORMAL TRAINING:
_____ a.  For Competent Persons and Supervisors:  I have completed EPA's 
Model Accreditation Program (MAP) training course, "Contractor/Supervisor", 
that meets this State's requirements.

      b.  For Workers:
_____     (1)  For OSHA Class I work:  I have completed EPA's MAP training
          course, "Worker", that meets this State's requirements.
_____     (2)  For OSHA Class II work (where there will be abatement of more 
          than one type of Class II materials, i.e., roofing, siding, floor 
          tile, etc.):  I have completed EPA's MAP training course, "Worker",
          that meets this State's requirements.
          (3)  For OSHA Class II work (there will only be abatement of one
          type of Class II material):
_____          (a)  I have completed an 8-hour training class on the elements 
of 29 CFR 1926, Section .1101(k)(9)(viii), in addition to the specific work 
practices and engineering controls of 29 CFR 1926, Section .1101(g) and 
hands-on training.
_____          (b)  I have completed EPA's MAP training course, "Worker", 
that meets this State's requirements.
_____     (4)  For OSHA Class III work:  I have completed at least a 16-hour 
course consistent with EPA requirements for training of local education 
agency maintenance and custodial staff at 40 CFR 763, Section .92(a)(2) and 
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CERTIFICATE OF WORKER'S ACKNOWLEDGMENT
the elements of 29 CFR 1926, Section .1101(k)(9)(viii), in addition to the 
specific work practices and engineering controls at 29 CFR 1926, Section 
.1101, and hands-on training.
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CERTIFICATE OF WORKER'S ACKNOWLEDGMENT

_____     (5)  For OSHA Class IV work:  I have completed at least a 2-hr 
course consistent with EPA requirements for training of local education 
agency maintenance and custodial staff at 40 CFR 763, (a)(1), and the 
elements of 29 CFR 1926, Section .1101(k)(9)(viii), in addition to the 
specific work practices and engineering controls at 29 CFR 1926, Section 
.1101(g) and hands-on training.

_____ c.  Workers, Supervisors and the Designated Competent Person:  I have 
completed annual refresher training as required by EPA's MAP that meets this 
State's requirements.

PROJECT SPECIFIC TRAINING:
_____  I have been provided and have completed the project specific training 
required by this Contract.  My employer's Designated Industrial Hygienist and 
Designated Competent Person conducted the training.

RESPIRATORY PROTECTION:
_____  I have been trained in accordance with the criteria in the 
Contractor's Respiratory Protection program.  I have been trained in the 
dangers of handling and breathing asbestos dust and in the proper work 
procedures and use and limitations of the respirator(s) I will wear.  I have 
been trained in and will abide by the facial hair and contact lens use policy 
of my employer.

RESPIRATOR FIT-TEST TRAINING:
_____  I have been trained in the proper selection, fit, use, care, 
cleaning,maintenance, and storage of the respirator(s) that I will wear.  I 
have been fit-tested in accordance with the criteria in the Contractor's 
Respiratory Program and have received a satisfactory fit.  I have been 
assigned my individual respirator.  I have been taught how to properly 
perform positive and negative pressure fit-check upon donning negative 
pressure respirators each time.

MEDICAL EXAMINATION:
_____  I have had a medical examination within the last twelve months which 
was paid for by my employer.  The examination included:  health history, 
pulmonary function tests, and may have included an evaluation of a chest 
x-ray.  A physician made a determination regarding my physical capacity to 
perform work tasks on the project while wearing personal protective equipment 
including a respirator.  I was personally provided a copy and informed of the 
results of that examination.  My employer's Industrial Hygienist evaluated 
the medical certification provided by the physician and checked the 
appropriate blank below.  The physician determined that there:

_____  were no limitations to performing the required work tasks.
_____  were identified physical limitations to performing the required work 
tasks.

Date of the medical examination __________________

Employee Signature ______________________________________ date ___________
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CERTIFICATE OF WORKER'S ACKNOWLEDGMENT
Contractor's Industrial
Hygienist Signature _____________________________________ date ___________

    -- End of Section --
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SECTION 15080

THERMAL INSULATION FOR MECHANICAL SYSTEMS
03/98

 AMENDMENT NO 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.  At the discretion of the government, the manufacturer of 
any material supplied will be required to furnish test reports pertaining 
to any of the tests necessary to assure compliance with the standard or 
standards referenced in this specification.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 167 (1996) Stainless and Heat-Resisting 
Chromium-Nickel Steel Plate, Sheet, and 
Strip

ASTM A 580/A 580M (1995a) Stainless and Steel Wire

ASTM B 209 (1996) Aluminum and Aluminum-Alloy Sheet 
and Plate

ASTM C 195 (1995) Mineral Fiber Thermal Insulating 
Cement

ASTM C 449/C 449M (1995) Mineral Fiber Hydraulic-Setting 
Thermal Insulating and Finishing Cement

ASTM C 533 (1995) Calcium Silicate Block and Pipe 
Thermal Insulation

ASTM C 534 (1994) Preformed Flexible Elastomeric 
Cellular Thermal Insulation in Sheet and 
Tubular Form

ASTM C 547 (1995) Mineral Fiber Pipe Insulation

ASTM C 552 (1991) Cellular Glass Thermal Insulation

ASTM C 553 (1992) Mineral Fiber Blanket Thermal 
Insulation for Commercial and Industrial 
Applications

ASTM C 612 (1993) Mineral Fiber Block and Board 
Thermal Insulation
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ASTM C 647 (1995) Properties and Tests of Mastics and 
Coating Finishes for Thermal Insulation

ASTM C 795 (1992) Thermal Insulation for Use in 
Contact With Austenitic Stainless Steel

ASTM C 871 (1995) Chemical Analysis of Thermal 
Insulation Materials for Leachable 
Chloride, Fluoride, Silicate, and Sodium 
Ions

ASTM C 916 (1985; Rev 1996) Adhesives for Duct 
Thermal Insulation

ASTM C 920 (1995) Elastomeric Joint Sealants

ASTM C 921 (1989 R; 1996) Determining the Properties 
of Jacketing Materials for Thermal 
Insulation

ASTM C 1126 (1996) Specification for Faced or Unfaced 
Rigid Cellular Phenolic Thermal Insulation

ASTM D 3278 (1996) Test Methods for Flash Point of 
Liquids by Small Scale & Closed-Cup 
Apparatus

ASTM E 84 (1996a) Surface Burning Characteristics of 
Building Materials

ASTM E 96 (1995) Water Vapor Transmission of 
Materials

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS)

MSS SP-69 (1996) Pipe Hangers and Supports - 
Selection and Application

MIDWEST INSULATION CONTRACTORS ASSOCIATION (MICA)

MICA-01 (1993) National Commercial & Industrial 
Insulation Standards

1.2   SYSTEM DESCRIPTION

Field-applied insulation and accessories on mechanical systems shall be as 
specified herein; factory-applied insulation is specified under the piping, 
duct or equipment to be insulated.    Field applied insulation materials 
required for use on Government-furnished items as listed in the SPECIAL 
CONTRACT REQUIREMENTS shall be furnished and installed by the Contractor.

1.3   GENERAL QUALITY CONTROL
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1.3.1   Standard Products

Materials shall be the standard products of manufacturers regularly engaged 
in the manufacture of such products and shall essentially duplicate items 
that have been in satisfactory use for at least 2 years prior to bid 
opening.

1.3.2   Installer's Qualifications

Qualified installers shall have successfully completed three or more 
similar type jobs within the last 5 years.

1.3.3   Surface Burning Characteristics

Unless otherwise specified, insulation not covered with a jacket shall have 
a flame spread rating no higher than 75 and a smoke developed rating no 
higher than 150.  The outside surface of insulation systems which are 
located in air plenums, in ceiling spaces, and in attic spaces shall have a 
flame spread rating no higher than 25 and a smoke developed rating no 
higher than 50.  Insulation materials located exterior to the building 
perimeter are not required to be fire-rated.  Flame spread and smoke 
developed ratings shall be determined by ASTM E 84.  Insulation shall be 
tested in the same density and installed thickness as the material to be 
used in the actual construction.  Jackets shall comply with the flame 
spread and smoke developed ratings of 25/50 as determined by ASTM E 84.

1.3.4   Identification of Materials

Packages or standard containers of insulation, jacket material, cements, 
adhesives, and coatings delivered for use, and samples required for 
approval shall have manufacturer's stamp or label attached giving the name 
of the manufacturer and brand, and a description of the material.

1.4   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-14 Samples

Thermal Insulation Materials; FIO.

A complete list of materials, including manufacturer's descriptive 
technical literature, performance data, catalog cuts, and installation 
instructions.  The product number, k-value, thickness and furnished 
accessories for each mechanical system requiring insulation shall be 
included.  Materials furnished under this section of the specification 
shall be submitted at one time.

After approval of materials and prior to applying insulation a booklet 
shall be prepared and submitted for approval.  The booklet shall contain 
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marked-up MICA-01 plates (or detail drawings showing the insulation 
material and insulating system) for each pipe, duct, or piece of equipment 
required to be insulated per this specification.  The MICA plates shall be 
marked up showing the materials to be installed in accordance with the 
requirements of this specification for the specific insulation application. 
 The Contractor shall submit all MICA Plates required to show the entire 
insulating system, including Plates required to show insulation 
penetrations, vessel bottom and top heads, legs, and skirt insulation as 
applicable.  If the Contractor elects to submit detailed drawings instead 
of marked-up MICA Plates, the detail drawings shall show cut-away, section 
views, and details indicating each component of the insulation system and 
showing provisions for insulating jacketing, and sealing portions of the 
equipment.  For each type of insulation installation on the drawings, 
provide a label which identifies each component in the installation (i.e., 
the duct, insulation, adhesive, vapor retarder, jacketing, tape, mechanical 
fasteners, etc.)  Indicate insulation by type and manufacturer.  Three 
copies of the booklet shall be submitted at the jobsite to the Contracting 
Officer.  One copy of the approved booklet shall remain with the insulation 
Contractor's display sample and two copies shall be provided for Government 
use.

After approval of materials actual sections of installed systems properly 
insulated in accordance with the specification requirements shall be 
displayed.  Such actual sections must remain accessible to inspection 
throughout the job and will be reviewed from time to time for controlling 
the quality of the work throughout the construction site.  Each material 
used shall be identified, by indicating on an attached sheet the 
specification requirement for the material and the material by each 
manufacturer intended to meet the requirement.  Display sample sections 
will be inspected at the jobsite by the Contracting Officer.  Approved 
display sample sections shall remain on display at the jobsite during the 
construction period.  Upon completion of construction, the display sample 
sections will be closed and sealed.

Pipe Insulation Display Sections:  Display sample sections shall include as 
a minimum an elbow or tee, a valve, dielectric unions and flanges, a hanger 
with protection shield and insulation insert, or dowel as required, at 
support point, method of fastening and sealing insulation at longitudinal 
lap, circumferential lap, butt joints at fittings and on pipe runs, and 
terminating points for each type of pipe insulation used on the job, and 
for hot pipelines and cold pipelines, both interior and exterior, even when 
the same type of insulation is used for these services.

Duct Insulation Display Sections:  Display sample sections for rigid and 
flexible duct insulation used on the job.  A display section for duct 
insulation exposed to weather shall be protected by enclosing with a 
temporary covering.

1.5   STORAGE

Materials shall be delivered in the manufacturer's unopened containers.  
Materials delivered and placed in storage shall be provided with protection 
from weather, humidity, dirt, dust and other contaminants.  Insulation 
material and supplies that become dirty, dusty, wet, or otherwise 
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contaminated may be rejected by the Contracting Officer.

PART 2   PRODUCTS

2.1   GENERAL MATERIALS

Materials shall be compatible and shall not contribute to corrosion, 
soften, or otherwise attack surfaces to which applied in either the wet or 
dry state.  Materials to be used on stainless steel surfaces shall meet 
ASTM C 795 requirements.  Materials shall be asbestos free and conform to 
the following:

2.1.1   Adhesives

2.1.1.1   Acoustical Lining Insulation Adhesive

Insulation shall be applied in cut-to-size pieces attached to the interior 
of the duct with a nonflammable, fire-resistant adhesive conforming to ASTM 
C 916, Type I.  Exposed edges of the liner at the duct ends and at other 
joints where the lining will be subject to erosion shall be coated with a 
heavy brush coat of the nonflammable, fire-resistant adhesive to prevent 
delamination of glass fibers.

2.1.1.2   Mineral Fiber Insulation Cement

Cement shall be in accordance with ASTM C 195.

2.1.1.3   Lagging Adhesive

Lagging adhesives shall be nonflammable and fire-resistant and shall have 
flame spread and smoke developed ratings of 25/50 when measured in 
accordance with ASTM E 84.  Adhesives shall be either the Class 1 or Class 
2 type as defined below.  Class 1 adhesive shall be pigmented white AMEND 
0001  and be suitable for bonding fibrous glass cloth to faced and unfaced 
fibrous glass insulation board; for bonding cotton brattice cloth to faced 
and unfaced fibrous glass insulation board; for sealing edges of and 
bounding fibrous glass tape to joints of fibrous glass board; or for 
bonding lagging cloth to thermal insulation.  Class 2 adhesive shall be 
pigmented white and be suitable for attaching fibrous glass insulation to 
metal surfaces.  Lagging adhesives shall be applied in strict accordance 
with the manufacturer's recommendations.

2.1.2   Contact Adhesive

Adhesive may be dispersed in a nonhalogenated organic solvent with a low 
flash point (flash point less than minus 3.9 degrees C  when tested in 
accordance with ASTM D 3278) or, dispersed in a nonflammable organic 
solvent which shall not have a fire point below 94 degrees C.   The 
adhesive shall not adversely affect, initially or in service, the 
insulation to which it is applied, nor shall it cause any corrosive effect 
on metal to which it is applied.  Any solvent dispersing medium or volatile 
component of the adhesive shall have no objectionable odor and shall not 
contain any benzene or carbon tetrachloride.  The dried adhesive shall not 
emit nauseous, irritating, or toxic volatile matters or aerosols when the 
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adhesive is heated to any temperature up to 100 degrees C.  The adhesive 
shall be nonflammable and fire resistant.

2.1.3   Caulking

ASTM C 920, Type S, Grade NS, Class 25, Use A.

2.1.4   Corner Angles

Nominal 0.4060 mm (0.016 inch)  aluminum 25 x 25 mm (1 x 1 inch)  with 
factory applied kraft backing.  Aluminum shall be ASTM B 209, Alloy 3003, 
3105, or 5005.

2.1.5   Finishing Cement

Mineral fiber hydraulic-setting thermal insulating cement ASTM C 449/C 449M.

2.1.6   Fibrous Glass Cloth and Glass Tape

Fibrous glass cloth and glass tape shall have flame spread and smoke 
developed ratings of no greater than 25/50 when measured in accordance with 
ASTM E 84.  Fibrous glass cloth and tape shall be 20 x 20 maximum size 
mesh.  Tape shall be 100 mm  wide rolls.  Class 3 tape shall be 0.15 kg per 
square meter. 

2.1.7   Staples

Outward clinching type ASTM A 167, Type 304 or 316 stainless steel.

2.1.8   Jackets

ASTM C 921, Type I, maximum moisture vapor transmission 0.02 perms, minimum 
puncture resistance 50 Beach units on all surfaces except concealed 
ductwork, where a minimum puncture resistance of 25 Beach units is 
acceptable.  Minimum tensile strength, 6.1 N/mm (35 pounds/inch)  width.  
ASTM C 921, Type II, minimum puncture resistance 25 Beach units, tensile 
strength minimum 3.5 N/mm (20 pound/inch) width.  Jackets used on 
insulation exposed in finished areas shall have white finish suitable for 
painting without sizing.

2.1.8.1   White Vapor Retarder ASJ (All Service Jacket)

For use on hot/cold pipes, ducts, or equipment vapor retarder jackets used 
on insulation exposed in finished areas shall have white finish suitable 
for painting without sizing.

2.1.8.2   Aluminum Jackets

Aluminum jackets shall be corrugated, embossed or smooth sheet, 0.4060 mm 
(0.016 inch)  nominal thickness; ASTM B 209, Temper H14, Temper H16, Alloy 
3003, 5005, or 3105 with factory applied moisture retarder.  Corrugated 
aluminum jacket shall not be used outdoors.  Aluminum jacket securing bands 
shall be Type 304 stainless steel, 0.3960 mm (0.015 inch)  thick, 12.7 mm 
(1/2 inch)  wide for pipe under 300 mm (12 inch)  diameter and 19.1 mm (3/4 
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inch)  wide for pipe over 300 mm (12 inch)  and larger diameter.  Aluminum 
jacket circumferential seam bands shall be 50.8 x 0.4060 mm (2 x 0.016 inch)
  aluminum matching jacket material.  Bands for insulation below ground 
shall be 19.1 x 0.5080 mm (3/4 x 0.020 inch)  thick stainless steel, or 
fiberglass reinforced tape.  The jacket may, at the option of the 
Contractor, be provided with a factory fabricated Pittsburg or "Z" type 
longitudinal joint.  When the "Z" joint is used, the bands at the 
circumferential joints shall be designed by the manufacturer to seal the 
joints and hold the jacket in place.

2.1.8.3   Polyvinyl Chloride (PVC) Jackets

Polyvinyl chloride (PVC) jacket and fitting covers shall have high impact 
strength, UV resistant rating or treatment and moderate chemical resistance 
with minimum thickness 0.7620 mm (0.030 inch).  Insulation under PVC jacket 
shall meet jacket manufacturer's written recommendations.

2.1.9   Vapor Retarder Coating

The vapor retarder coating shall be fire and water resistant and 
appropriately selected for either outdoor or indoor service.  Color shall 
be white.  The water vapor permeance of the compound shall not exceed 0.05 
perm and shall be determined according to procedure B of ASTM E 96 
utilizing apparatus described in ASTM E 96.  The coating shall be a 
nonflammable, fire resistant type.  The flash point of the compound shall 
not be less than 26.7 degrees C  and shall be determined in accordance with 
ASTM D 3278.  All other application and service properties shall be in 
accordance with ASTM C 647.

2.1.10   Wire

Soft annealed ASTM A 580/A 580M Type 302, 304 or 316 stainless steel, 16 or 
18 gauge.

2.2   PIPE INSULATION MATERIALS

Pipe insulation materials shall be as follows:

2.2.1   Aboveground Cold Pipeline

Insulation for minus 34 degrees to plus 16 degrees C  shall be as follows:

2.2.1.1   Cellular Glass

ASTM C 552, Type II, and Type III.

2.2.1.2   Phenolic Insulation

ASTM C 1126, Type III.  A maximum allowable leachable chloride content 
shall comply with ASTM C 795 when tested in accordance with ASTM C 871.

2.2.2   Aboveground Hot Pipeline

For aboveground hot pipeline above 16 degrees C  insulation the following 
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requirements shall be met.
2.2.2.1   Calcium Silicate

ASTM C 533, Type I indoor only, or outdoors above 121 degrees C (250 
degrees F)  pipe temperature.

2.2.2.2   Cellular Glass

ASTM C 552, Type II and Type III.

2.2.2.3   Phenolic Insulation

ASTM C 1126 Type III to 121 C  service.  A maximum allowable leachable 
chloride content shall comply with ASTM C 795 when tested in accordance 
with ASTM C 871.

2.2.3   Below ground Pipeline Insulation

ASTM C 552, Type II.

2.3   DUCT INSULATION MATERIALS

Duct insulation materials shall be as follows:

2.3.1   Rigid Mineral Fiber

ASTM C 612, Class 1.

2.3.2   Flexible Mineral Fiber

ASTM C 553, Type I, Class B-2.

2.3.3   Cellular Glass

ASTM C 552, Type I.

2.3.4   Phenolic Foam

ASTM C 1126 Type II.  A maximum allowable leachable chloride content shall 
comply with ASTM C 795 when tested in accordance with ASTM C 871.

2.4   EQUIPMENT INSULATION MATERIALS

Equipment insulation materials shall be as follows:

2.4.1   Cold Equipment Insulation

For temperatures below 16 degrees C. 

2.4.1.1   Cellular Glass

ASTM C 552, Type I, Type III, or Type IV as required.
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2.4.1.2   Phenolic Foam

ASTM C 1126 Type II.  A maximum allowable leachable chloride content shall 
comply with ASTM C 795 when tested in accordance with ASTM C 871.

2.4.2   Hot Equipment Insulation

For temperatures above 16 degrees C. 

2.4.2.1   Rigid Mineral Fiber

ASTM C 612, Type 2, 3, 4 or 5 as required for temperature encountered to 
982 degrees C (1800 degrees F). 

2.4.2.2   Flexible Mineral Fiber

ASTM C 553, Type 1, 2, 3, 4, 5, 6, or 7 as required for temperature 
encountered to 649 degrees C (1200 degrees F). 

2.4.2.3   Calcium Silicate

ASTM C 533, Type I, indoors only, or outdoors above 121 degrees C (250 
degrees F).   Pipe shape may be used on diesel engine exhaust piping and 
mufflers to 649 degrees C (1200 degrees F).

2.4.2.4   Cellular Glass

ASTM C 552, Type I, Type III, or Type IV as required.

2.4.2.5   Flexible Cellular Insulation

ASTM C 534, Type II, to 93 degrees C (200 degrees F). 

2.4.2.6   Phenolic Foam

ASTM C 1126 Type II to 121 degrees C (250 degrees F).   A maximum allowable 
leachable chloride content shall comply with ASTM C 795 when tested in 
accordance with ASTM C 871.

PART 3   EXECUTION

3.1   APPLICATION - GENERAL

3.1.1   Installation

Except as otherwise specified, material shall be installed in accordance 
with the manufacturer's written instructions.  Insulation materials shall 
not be applied until tests  specified in other sections of this 
specification are completed.  Material such as rust, scale, dirt and 
moisture shall be removed from surfaces to receive insulation.  Insulation 
shall be kept clean and dry.  Insulation shall not be removed from its 
shipping containers until the day it is ready to use and shall be returned 
to like containers or equally protected from dirt and moisture at the end 
of each workday.  Insulation that becomes dirty shall be thoroughly cleaned 
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prior to use.  If insulation becomes wet or if cleaning does not restore 
the surfaces to like new condition, the insulation will be rejected, and 
shall be immediately removed from the jobsite.  Joints shall be staggered 
on multi layer insulation.  Mineral fiber thermal insulating cement shall 
be mixed with demineralized water when used on stainless steel surfaces.  
Insulation, jacketing and accessories shall be installed in accordance with 
MICA-01 standard plates except where modified herein or on the drawings.

3.1.2   Fire stopping

Where pipes and ducts pass through fire walls, fire partitions, above grade 
floors, and fire rated chase walls, the penetration shall be sealed with 
fire stopping materials as specified in Section 07270 FIRE STOPPING.

3.1.3   Painting and Finishing

Painting shall be as specified in Section 09900 PAINTING, GENERAL.

3.1.4   Welding

No welding shall be done on piping, duct or equipment without written 
approval of the Contracting Officer.  The capacitor discharge welding 
process may be used for securing metal fasteners to duct.

3.1.5   Pipes/Ducts/Equipment which Require Insulation

Insulation is required, unless stated otherwise, on all pipes, ducts, or 
equipment, which operate at or below 15.6 C  and at or above 26.7 C. 

3.2   PIPE INSULATION INSTALLATION

3.2.1   Pipe Insulation

3.2.1.1   General

Pipe insulation shall be installed on aboveground hot and cold pipeline 
systems as specified below to form a continuous thermal retarder, including 
straight runs, fittings and appurtenances unless specified otherwise.  
Installation shall be with full length units of insulation and using a 
single cut piece to complete a run.  Cut pieces or scraps abutting each 
other shall not be used.  Pipe insulation shall be omitted on the following:

a.  Pipe used solely for fire protection.

b.  Chromium plated pipe to plumbing fixtures.  However, fixtures for 
use by the physically handicapped shall have the hot water supply 
and drain, including the trap, insulated where exposed.

c.  Sanitary drain lines.

d.  Unions in pipe above 16 degrees C. 

e.  Strainers in pipe above 16 degrees C. 
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f.  Check valves in pipe above 16 degrees C. 

g.  Air chambers.

3.2.1.2   Pipes Passing Through Sleeves

a.  Pipe insulation shall be continuous through the sleeve.

b.  An aluminum jacket with factory applied moisture retarder shall be 
provided over the insulation wherever penetrations require sealing.

c.  Where penetrating interior walls, the aluminum jacket shall extend 
50 mm  beyond either side of the wall and shall be secured on each 
end with a band.

d.  Where penetrating floors, the aluminum jacket shall extend from a 
point below the backup material to a point 250 mm  above the floor 
with one band at the floor and one not more than 25 mm  from the 
end of the aluminum jacket.

e.  Where penetrating waterproofed floors, the aluminum jacket shall 
extend from below the backup material to a point 50 mm above the 
flashing with a band 25 mm  from the end of the aluminum jacket.

f.  Where penetrating exterior walls, the aluminum jacket required for 
pipe exposed to weather shall continue through the sleeve to a 
point 50 mm  beyond the interior surface of the wall.

g.  Where penetrating roofs, pipe shall be insulated as required for 
interior service to a point flush with the top of the flashing and 
sealed with vapor retarder coating.  The insulation for exterior 
application shall butt tightly to the top of flashing and interior 
insulation.  The exterior aluminum jacket shall extend 50 mm  down 
beyond the end of the insulation to form a counter flashing.  The 
flashing and counter flashing shall be sealed underneath with 
caulking.

h.  In high abuse areas such as janitor closets and traffic areas in 
equipment rooms,  and mechanical rooms, aluminum jackets shall be 
utilized.  Pipe insulation to the 1.5 m  level shall be protected. 
  

3.2.1.3   Pipes Passing Through Hangers

a.  Insulation, whether hot or cold application, shall be continuous 
through hangers.  All horizontal pipes 50 mm and smaller shall be 
supported on hangers with the addition of a Type 40 protection 
shield to protect the insulation in accordance with MSS SP-69.  
Whenever insulation shows signs of being compressed, or when the 
insulation or jacket shows visible signs of distortion at or near 
the support shield, insulation inserts as specified below for 
piping larger than 50 mm  shall be installed.

b.  Horizontal pipes larger than 50 mm  at 16 degrees C  and above 
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shall be supported on hangers in accordance with MSS SP-69, and 
Section 15400 PLUMBING, GENERAL PURPOSE.

c.  Horizontal pipes larger than 50 mm  and below 16 degrees C  shall 
be supported on hangers with the addition of a Type 40 protection 
shield in accordance with MSS SP-69.  An insulation insert of 
cellular glass or calcium silicate shall be installed above each 
shield.  The insert shall cover not less than the bottom 180 
degree arc of the pipe.  Inserts shall be the same thickness as 
the insulation, and shall extend 50 mm  on each end beyond the 
protection shield.  When insulation inserts are required per the 
above, and the insulation thickness is less than 25 mm,  wooden or 
cork dowels or blocks may be installed between the pipe and the 
shield to prevent the weight of the pipe from crushing the 
insulation, as an option to installing insulation inserts.  The 
insulation jacket shall be continuous over the wooden dowel, 
wooden block, or insulation insert.

d.  Vertical pipes shall be supported with either Type 8 or Type 42 
riser clamps with the addition of two Type 40 protection shields 
in accordance with MSS SP-69 covering the 360 degree arc of the 
insulation.  An insulation insert of cellular glass or calcium 
silicate shall be installed between each shield and the pipe.  The 
insert shall cover the 360 degree arc of the pipe.  Inserts shall 
be the same thickness as the insulation, and shall extend 50 mm  
on each end beyond the protection shield.  When insulation inserts 
are required per the above, and the insulation thickness is less 
than 25 mm,  wooden or cork dowels or blocks may be installed 
between the pipe and the shield to prevent the hanger from 
crushing the insulation, as an option instead of installing 
insulation inserts.  The insulation jacket shall be continuous 
over the wooden dowel, wooden block, or insulation insert.  The 
vertical weight of the pipe shall be supported with hangers 
located in a horizontal section of the pipe.  When the pipe riser 
is longer than 9 m,  the weight of the pipe shall be additionally 
supported with hangers in the vertical run of the pipe which are 
directly clamped to the pipe, penetrating the pipe insulation.  
These hangers shall be insulated and the insulation jacket sealed 
as indicated herein for anchors in a similar service.

e.  Inserts shall be covered with a jacket material of the same 
appearance and quality as the adjoining pipe insulation jacket, 
shall overlap the adjoining pipe jacket 38 mm,  and shall be 
sealed as required for the pipe jacket.  The jacket material used 
to cover inserts in flexible cellular insulation shall conform to 
ASTM C 921, Type 1, and is allowed to be of a different material 
than the adjoining insulation material.

3.2.1.4   Pipes Passing Through Walls

a.  For hot water pipes supplying lavatories or other similar heated 
service which requires insulation, the insulation shall be 
terminated on the backside of the finished wall.  The insulation 
termination shall be protected with two coats of vapor barrier 
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coating with a minimum total thickness of 2.0 mm  applied with 
glass tape embedded between coats (if applicable).  The coating 
shall extend out onto the insulation 51.0 mm  and shall seal the 
end of the insulation.  Glass tape seams shall overlap 25 mm.   
Caulk the annular space between the pipe and wall penetration.  
Cover the pipe and wall penetration with a properly sized (well 
fitting) escutcheon plate.  The escutcheon plate shall overlap the 
wall penetration at least 10 mm.

b.  For domestic cold water pipes requiring insulation, the insulation 
shall be terminated on the finished side of the wall (i.e. 
insulation must cover the pipe throughout the wall penetration).  
The insulation shall be protected with two coats of vapor barrier 
coating with a minimum total thickness of 2.0 mm.   The coating 
shall extend out onto the insulation 51.0 mm  and shall seal the 
end of the insulation.  Caulk the annular space between the pipe 
and wall penetration.  Cover the pipe and wall penetration with a 
properly sized (well fitting) escutcheon plate.  The escutcheon 
plate shall overlap the wall penetration by at least 10 mm. 

3.2.2   Aboveground Cold Pipelines

The following shall be included for aboveground cold pipelines minus 34 
degrees C to plus 16 degrees C: 

a.  Domestic cold and chilled drinking water.

b.  Make-up water.

c.  Central loop piping. 

d.  Cooling coil condensate drains.

3.2.2.1   Insulation Thickness

Insulation thickness for cold pipelines shall be determined using Table I.

Table I - Cold Piping Insulation Thickness AMEND 0001
Pipe Size (mm)

                       Runouts   25 mm     32 -      64 -      127 -    203 mm
Type of                up to      &        51 mm     102 mm    152 mm   &
Service      Material   51 mm*   less                                   larger

  CG      38        38        38        51        51       51
       
   PF      13        25        25        25        25       25
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Table I - Cold Piping Insulation Thickness AMEND 0001
Pipe Size (mm)

                       Runouts   25 mm     32 -      64 -      127 -    203 mm
Type of                up to      &        51 mm     102 mm    152 mm   &
Service      Material   51 mm*   less                                   larger

Exposed       CG     13        13        13        13        19       19
lavatory       PF       13        25        25        38        38       38
drains exposed
domestic water
piping &
drains to
areas for
handicap
personnel

Air            FC                10        13        13        N/A      N/A
conditioning    PF                10        10        10        N/A      N/A
condensate
drain located
inside building

*When runouts to terminal units exceed 3.66 m the entire length of runout 
shall be insulated like the main feed pipe.

LEGEND:

PF - Phenolic Foam
CG - Cellular Glass
CS - Calcium Silicate
MF - Mineral Fiber
FC - Flexible Cellular

3.2.2.2   Jacket for Fibrous, Cellular Glass, and Phenolic Foam Insulated Pipe

Insulation shall be covered with a factory applied vapor retarder jacket or 
field applied seal welded PVC jacket.  Insulation inside the building shown 
to be protected with an aluminum jacket shall have the insulation and vapor 
retarder jacket installed as specified herein.  The aluminum jacket shall 
be installed as specified for piping exposed to weather, except sealing of 
the laps of the aluminum jacket is not required.  In high abuse areas such 
as janitor closets and traffic areas in equipment rooms, kitchens, and 
mechanical rooms, aluminum jackets shall be utilized.  Pipe insulation to 
the 1.5 m  level will be protected.  

3.2.2.3   Insulation for Straight Runs (Fibrous, Cellular Glass and Phenolic 
Foam)
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a.  Insulation shall be applied to the pipe with joints tightly 
butted.  The ends of fibrous insulation shall be sealed off with 
vapor retarder coating at intervals not to exceed 4.5 m. 

b.  Longitudinal laps of the jacket material shall overlap not less 
than 38 mm.   Butt strips 75 mm  wide shall be provided for 
circumferential joints.

c.  Laps and butt strips shall be secured with adhesive and stapled on 
100 mm  centers if not factory self-sealing.

d.  Factory self-sealing lap systems may be used when the ambient 
temperature is between 4 degrees and 50 degrees C  during 
installation.  The lap system shall be installed in accordance 
with manufacturer's recommendations.  Stapler shall be used only 
if specifically recommended by the manufacturer.  Where gaps 
occur, the section shall be replaced or the gap repaired by 
applying adhesive under the lap and then stapling.

e.  All Staples, including those used to repair factory self-seal lap 
systems, shall be coated with a vapor retarder coating.  All 
seams, except those on factory self-seal systems shall be coated 
with vapor retarder coating.

f.  Breaks and punctures in the jacket material shall be patched by 
wrapping a strip of jacket material around the pipe and securing 
it with adhesive, stapling, and coating with vapor retarder 
coating.  The patch shall extend not less than 38 mm  past the 
break.

g.  At penetrations such as thermometers, the voids in the insulation 
shall be filled and sealed with vapor retarder coating.

3.2.2.4   Insulation for Fittings and Accessories

a.  Pipe insulation shall have ends thoroughly coated with a vapor 
retarder coating not less than 150 mm  from each flange, union, 
valve, anchor, or fitting in all directions.

b.  Precut, preformed insulation for placement over fittings, flanges, 
unions, valves, anchors, and mechanical couplings shall be used.  
Precut, preformed insulation shall exhibit the same properties as 
the adjoining pipe insulation.  Where precut/preformed is 
unavailable, rigid preformed pipe insulation sections may be 
segmented into the shape required.  Insulation of the same 
thickness and conductivity as the adjoining pipe insulation shall 
be used.  If nesting size insulation is used, the insulation shall 
be overlapped 50 mm  or one pipe diameter.  Loose fill mineral 
fiber or insulating cement shall be used to fill the voids.  
Elbows insulated using segments shall not have less than 3 
segments per elbow.

c.  Upon completion of installation of insulation on flanges, unions, 
valves, anchors, fittings and accessories, terminations and 
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insulation not protected by factory vapor retarder jackets or PVC 
fitting covers shall be protected with two coats of vapor retarder 
coating with a minimum total thickness of 2.0 mm,  applied with 
glass tape embedded between coats.  Tape seams shall overlap 25 mm.
 The coating shall extend out onto the adjoining pipe insulation 
50 mm.

d.  Anchors attached directly to the pipe shall be insulated for a 
sufficient distance to prevent condensation but not less than 150 
mm from the insulation surface.

e.  Flexible connections at pumps and other equipment shall be 
insulated with 15 mm (0.59 inch)  flexible cellular insulation, 
unless otherwise indicated.

f.  Insulation shall be marked showing the location of unions, 
strainers, and check valves.

3.2.2.5   Optional PVC Fitting Covers

At the option of the Contractor, premolded, one or two piece PVC fitting 
covers may be used in lieu of the vapor retarder and embedded glass tape.  
Factory premolded insulation segments shall be used under the fitting 
covers for elbows.  Insulation segments shall be the same thickness as 
adjoining pipe insulation and the insulation shall be protected with one 
coat of vapor retarder coating under the PVC cover.  The covers shall be 
secured by PVC vapor retarder tape, adhesive, seal-welding or with tacks 
made for securing PVC covers.  Seams in the cover, and tacks and laps to 
adjoining pipe insulation jacket, shall be sealed with vapor retarder tape 
to ensure that the assembly has a continuous vapor seal.

3.2.3   Aboveground Hot Pipelines

For hot pipelines above 16 degrees C  the following shall be included:

a.  Domestic hot water.

3.2.3.1   Insulation Thickness

Insulation thickness for hot pipelines shall be determined using Table II.

LEGEND:

PF - Phenolic Foam
CG - Cellular Glass
CS - Calcium Silicate
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Table II - Hot Piping Insulation Thickness
Pipe Size (mm)

Type of                      Runouts   25 mm     32 -    64 -    127 -   203 
mm
Service                      up to     &         51      102     152      &
(degrees C)       Material   51 mm     less      mm      mm      mm     larger
                                                                     

Hot domestic      CG        38        38        38      38      38      38
water supply      
& recirculating    PF        13        25        25      25      25      25
system (93.3 C     
max)

Heating hot       CG        38        38        51      51      51      64
water, supply      PF        13        25        25      25      25      38
& return (121.1    
C max)             CS        25        38        51      64      64      64

                                                                  
*When runouts to terminal units exceed 3.66 m, the entire length of runout 
shall be insulated like the main feed pipe.

3.2.3.2   Jacket for Insulated Pipe

Insulation shall be covered, in accordance with manufacturer's 
recommendations, with a factory applied Type II jacket or field applied 
aluminum where required or seal welded PVC.

3.2.3.3   Insulation for Straight Runs

a.  Insulation shall be applied to the pipe with joints tightly butted.

b.  Longitudinal laps of the jacket material shall overlap not less 
than 38 mm,  and butt strips 75 mm wide shall be provided for 
circumferential joints.

c.  Laps and butt strips shall be secured with adhesive and stapled on 
100 mm  centers if not factory self-sealing.  Adhesive may be 
omitted where pipe is concealed.

d.  Factory self-sealing lap systems may be used when the ambient 
temperature is between 4 degrees and 49 degrees C  and shall be 
installed in accordance with manufacturer's instructions.  Laps 
and butt strips shall be stapled whenever there is nonadhesion of 
the system.  Where gaps occur, the section shall be replaced or 
the gap repaired by applying adhesive under the lap and then 
stapling.

e.  Breaks and punctures in the jacket material shall be patched by 
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wrapping a strip of jacket material around the pipe and be secured 
with adhesive and stapled on 100 mm  centers if not factory 
self-sealing.  Adhesive may be omitted where pipe is concealed.  
Patch shall extend not less than 38 mm  past the break.

f.  Flexible cellular pipe insulation shall be installed by slitting 
tubular sections and applying onto piping or tubing.  Alternately, 
whenever possible, slide unslit sections over the open ends of 
piping or tubing.  All seams and butt joints shall be secured and 
sealed with adhesive.  When using self seal products only the butt 
joints shall be secured with adhesive.  Insulation shall be pushed 
on the pipe, never pulled.  Stretching of insulation may result in 
open seams and joints.  All edges shall be clean cut.  Rough or 
jagged edges of the insulation shall not be permitted.  Proper 
tools such as sharp knives shall be used.  Type II sheet 
insulation when used on pipe larger than 150 mm  shall not be 
stretched around the pipe.  On pipes larger than 300 mm,  adhere 
sheet insulation directly to the pipe on the lower 1/3 of the pipe.

3.2.3.4   Insulation for Fittings and Accessories

a.  The run of the line pipe insulation shall have the ends brought up 
to the item.

b.  Insulation of the same thickness and conductivity as the adjoining 
pipe insulation, either premolded or segmented, shall be placed 
around the item abutting the adjoining pipe insulation, or if 
nesting size insulation is used, overlapping 50 mm  or one pipe 
diameter.  Loose fill mineral fiber or insulating cement shall be 
used to fill the voids.  Insulation for elbows less than 80 mm  
size shall be premolded.  Insulation for elbows 80 mm (3 inch)  
size and larger shall be either premolded or segmented.  Elbows 
insulated using segments shall have not less than 3 segments per 
elbow.  Insulation may be wired or taped on until finish is 
applied.

c.  Upon completion of installation of insulation on flanges, unions, 
valves, anchors, fittings and accessories, terminations and 
insulation not protected by factory vapor retarder jackets or PVC 
fitting covers shall be protected with two coats of Class 1 
adhesive applied with glass tape embedded between coats.  Tape 
seams shall overlap 25 mm.   Adhesive shall extend onto the 
adjoining insulation not less than 50 mm.   The total dry film 
thickness shall be not less than 2.0 mm. 

d.  Insulation terminations shall be tapered to unions at a 45-degree 
angle.

e.  At the option of the Contractor, factory premolded one- or 
two-piece PVC fitting covers may be used in lieu of the adhesive 
and embedded glass tape.  Factory premolded segments or factory or 
field cut blanket insert insulation segments shall be used under 
the cover and shall be the same thickness as adjoining pipe 
insulation.  The covers shall be secured by PVC vapor retarder 
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tape, adhesive, seal-welding or with tacks made for securing PVC 
covers.

3.2.4   Piping Exposed to Weather

Piping exposed to weather shall be insulated and jacketed as specified for 
the applicable service inside the building. AMEND 0001  PVC jacketing 
requires no factory applied jacket beneath it.  

3.2.4.1   AMEND 0001 PARAGRAPH DELETED 

3.2.4.2   Insulation for Fittings

Flanges, unions, valves, fittings, and accessories shall be insulated and 
finished as specified for the applicable service.  Two coats of an emulsion 
type weatherproof mastic recommended by the insulation manufacturer shall 
be applied with glass tape embedded between coats.  Tape overlaps shall be 
not less than 25 mm  and the adjoining aluminum jacket not less than 50 mm. 
  Factory preformed aluminum jackets may be used in lieu of the above.  
Molded PVC fitting covers shall be used with PVC lagging and adhesive 
welded moisture tight.

3.2.4.3   PVC Lagging

PVC lagging shall be ultraviolet resistant and adhesive welded vapor tight 
with manufacturer's recommended adhesive.  Installation shall include 
provision for thermal expansion.

AMEND 0001
3.2.5   DELETED

AMEND 0001
3.2.5.1   DELETED 

AMEND 0001
3.2.5.2    DELETED 

3.3   DUCT INSULATION INSTALLATION

Except for oven hood exhaust duct insulation, corner angles shall be 
installed on external corners of insulation on ductwork in exposed finished 
spaces before covering with jacket.  Duct insulation shall be omitted on 
exposed supply and return ducts in air conditioned spaces unless otherwise 
shown.  Air conditioned spaces shall be defined as those spaces directly 
supplied with cooled conditioned air (or provided with a cooling device 
such as a fan-coil unit) and heated conditioned air (or provided with a 
heating device such as a unit heater, radiator or convector).

3.3.1   Duct Insulation Thickness

Duct insulation thickness shall be in accordance with Table III.
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Table III - Minimum Duct Insulation (mm)

                                                                  
         Cold Air Ducts                                   50
           Relief Ducts                                   38
           Fresh Air Intake Ducts                         38

         Warm Air Ducts                                   50
           Relief Ducts                                   38
           Fresh Air Intake Ducts                         38

3.3.2   Insulation and Vapor Retarder for Cold Air Duct

Insulation and vapor retarder for cold air duct below 16 degrees C:  Ducts 
and associated equipment shall be insulated to a thickness which is in 
accordance with Table III.  The following shall be insulated:

a.  Supply ducts.

b.  Return air ducts.

c.  Relief ducts.

d.  Flexible runouts (field-insulated).

e.  Plenums.

f.  Fresh air intake ducts.

Insulation for rectangular ducts shall be flexible type where concealed, 
minimum density 12 kg per cubic meter (3/4 pcf)  and rigid type where 
exposed, minimum density 48 kg per cubic meter (3 pcf).   Insulation for 
round/oval ducts shall be flexible type, minimum density 12 kg per cubic 
meter (3/4 pcf)  with a factory Type I jacket; or, a semi rigid board, 
minimum density 48 kg per cubic meter (3 pcf),  formed or fabricated to a 
tight fit, edges beveled and joints tightly butted and staggered, with a 
factory applied Type I all service jacket.  Insulation for exposed ducts 
shall be provided with either a white, paintable, factory-applied Type I 
jacket or a vapor retarder jacket coating finish as specified.  Fibrous and 
cellular glass insulation on concealed duct shall be provided with a 
factory-applied Type I vapor retarder jacket.  The total dry film thickness 
shall be approximately 2.0 mm.   Duct insulation shall be continuous 
through sleeves and prepared openings except fire wall penetrations.  Duct 
insulation terminating at fire dampers, shall be continuous over the damper 
collar and retaining angle of fire dampers, which are exposed to 
unconditioned air and which may be prone to condensate formation.  Duct 
insulation and vapor retarder shall cover the collar, neck, and any 
uninsulated surfaces of diffusers, registers and grills.  Vapor retarder 
materials shall be applied to form a complete unbroken vapor seal over the 
insulation.

3.3.2.1   Installation on Concealed Duct
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a.  For rectangular, oval or round ducts, insulation shall be attached 
by applying Class 2 adhesive around the entire perimeter of the 
duct in 150 mm  wide strips on 300 mm  centers.

b.  For rectangular and oval ducts, 600 mm (24 inches)  and larger 
insulation shall be additionally secured to bottom of ducts by the 
use of mechanical fasteners.  Fasteners shall be spaced on 450 mm  
centers and not more than 450 mm  from duct corners.

c.  For rectangular, oval and round ducts, mechanical fasteners shall 
be provided on sides of duct risers for all duct sizes.  Fasteners 
shall be spaced on 450 mm  centers and not more than 450 mm  from 
duct corners.

d.  Insulation shall be impaled on the mechanical fasteners where used 
and shall be pressed thoroughly into the adhesive.  Care shall be 
taken to ensure vapor retarder jacket joints overlap 50 mm.   The 
insulation shall not be compressed to a thickness less than that 
specified.  Insulation shall be carried over standing seams and 
trapeze-type duct hangers.

e.  Self-locking washers shall be installed where mechanical fasteners 
are used.  The pin shall be trimmed back and bent over.

f.  Jacket overlaps shall be secured under the overlap with Class 2 
adhesive and stapled on 100 mm  centers.  Staples and seams shall 
be coated with a brush coat of vapor retarder coating.

g.  Breaks in the jacket material shall be covered with patches of the 
same material as the vapor retarder.  The patches shall extend not 
less than 50 mm  beyond the break or penetration in all directions 
and shall be secured with Class 2 adhesive and staples.  Staples 
and joints shall be sealed with a brush coat of vapor retarder 
coating.

h.  At jacket penetrations such as hangers, thermometers, and damper 
operating rods, voids in the insulation shall be filled and the 
penetration sealed with a brush coat of vapor retarder coating.

i.  Insulation terminations and pin punctures shall be sealed and 
flashed with a reinforced vapor retarder coating finish.  The 
coating shall overlap the adjoining insulation and uninsulated 
surface 50 mm.   Pin puncture coatings shall extend 50 mm  from 
the puncture in all directions.

j.  Where insulation standoff brackets occur, insulation shall be 
extended under the bracket and the jacket terminated at the 
bracket.

3.3.2.2   Installation on Exposed Duct Work

a.  For rectangular ducts, rigid insulation shall be secured to the 
duct by mechanical fasteners on all four sides of the duct, spaced 
not more than 300 mm  apart and not more than 75 mm  from the 
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edges of the insulation joints.  A minimum of two rows of 
fasteners shall be provided for each side of duct 300 mm  and 
larger.  One row shall be provided for each side of duct less than 
300 mm. 

b.  Duct insulation shall be formed with minimum jacket seams.  Each 
piece of rigid insulation shall be fastened to the duct using 
mechanical fasteners.  When the height of projections is less than 
the insulation thickness, insulation shall be brought up to 
standing seams, reinforcing, and other vertical projections and 
shall not be carried over.  Vapor retarder jacket shall be 
continuous across seams, reinforcing, and projections.  When 
height of projections is greater than the insulation thickness, 
insulation and jacket shall be carried over.

c.  Insulation shall be impaled on the fasteners; self-locking washers 
shall be installed and the pin trimmed and bent over.

d.  Joints in the insulation jacket shall be sealed with a 100 mmwide 
strip of the same material as the vapor retarder jacket.  The 
strip shall be secured with Class 2 adhesive and stapled.  Staples 
and seams shall be sealed with a brush coat of vapor retarder 
coating.

e.  Breaks and ribs or standing seam penetrations in the jacket 
material shall be covered with a patch of the same material as the 
jacket.  Patches shall extend not less than 50 mm  beyond the 
break or penetration and shall be secured with Class 2 adhesive 
and stapled.  Staples and joints shall be sealed with a brush coat 
of vapor retarder coating.

f.  At jacket penetrations such as hangers, thermometers, and damper 
operating rods, the voids in the insulation shall be filled and 
the penetrations sealed with a brush coat of vapor retarder 
coating.

g.  Insulation terminations and pin punctures shall be sealed and 
flashed with a reinforced vapor retarder coating finish.  The 
coating shall overlap the adjoining insulation and uninsulated 
surface 50 mm.   Pin puncture coatings shall extend 50 mm  from 
the puncture in all directions.

h.  Oval and round ducts, flexible type, shall be insulated with 
factory Type I jacket insulation with minimum density of 12 kg per 
cubic meter,  attached by applying Class 2 adhesive around the 
entire perimeter of the duct in 150 mm  wide stripe on 300 mm  
centers.
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3.3.3   Ducts Handling Air for Dual Purpose

For air handling ducts for dual purpose below and above 16 degrees C, ducts 
shall be insulated as specified for cold air duct.

3.3.4   Insulation for Evaporative Cooling Duct

Evaporative cooling supply duct located in spaces not evaporatively cooled, 
shall be insulated.  Material and installation requirements shall be as 
specified for duct insulation for cold  air duct.

3.3.5   Duct Test Holes

After duct systems have been tested, adjusted, and balanced, breaks in the 
insulation and jacket shall be repaired in accordance with the applicable 
section of this specification for the type of duct insulation to be 
repaired.

3.3.6   Duct Exposed to Weather

3.3.6.1   Installation

Ducts exposed to weather shall be insulated and finished as specified for 
the applicable service for exposed duct inside the building.  After the 
above is accomplished, the insulation shall then be further finished as 
detailed in the following subparagraphs.

3.3.6.2   Round Duct

Aluminum jacket with factory applied moisture retarder shall be applied 
with the joints lapped not less than 75 mm  and secured with bands located 
at circumferential laps and at not more than 300 mm intervals throughout.  
Horizontal joints shall lap down to shed water and located at 4 or 8 
o'clock position.  Joints shall be sealed with caulking to prevent moisture 
penetration.  Where jacketing abuts an uninsulated surface, joints shall be 
sealed with caulking.

3.3.6.3   Fittings

Fittings and other irregular shapes shall be finished as specified for 
rectangular ducts.

3.3.6.4   Rectangular Ducts

Two coats of weatherproof mastic shall be applied to the entire surface 
with a layer of glass cloth embedded between coats.  Glass cloth overlaps 
at joints and adjoining surfaces shall be not less than 50 mm.   Each coat 
of weatherproof mastic shall be 2.0 mm  minimum thickness.  The top of the 
exterior duct work shall be built up with insulation in such a manner as to 
ensure a positive drain of any rain water which may appear.  The minimum 
pitch of the built up section shall be in accordance with the 
recommendation of the manufacturer of the vapor retarder/weatherproof 
mastic.  Care should be taken in the construction of the built up section 
so that no low areas appear; this shall ensure no "pooling" of water on the 
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vapor retarder which leads to premature degradation of the retarder and 
subsequent deterioration of the insulation.

3.4   EQUIPMENT INSULATION INSTALLATION

3.4.1   General

Removable insulation sections shall be provided to cover parts of equipment 
which must be opened periodically for maintenance including vessel covers, 
fasteners, flanges and accessories.  Equipment insulation shall be omitted 
on the following:

a.  Handholes.

b.  Boiler manholes.

c.  Cleanouts.

d.  ASME stamps.

e.  Manufacturer's nameplates.

AMEND 0001
3.4.2    DELETED

3.4.3   Insulation for Hot Equipment

Insulation shall be furnished on equipment handling media above 16 degrees C
 including the following:

a.  Heat exchangers.

b.  Hot water generators.

c.  Water heaters.

d.  Pumps handling media above 54 degrees C. 

e.  Unjacketed boilers or parts of boilers.

f.  Boiler flue gas connection from boiler to stack (if inside).

3.4.3.1   Insulation

Insulation shall be suitable for the temperature encountered.  Shell and 
tube-type heat exchangers shall be insulated for the temperature of the 
shell medium.  Insulation thicknesses shall be as follows:

a.  Equipment handling steam to 103.4 kPa (15 psig)  or other media to 
121 degrees C (250 degrees F): 50 mm (2 inch)  thick rigid mineral 
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fiber, 50 mm (2 inch) thick flexible mineral fiber, 50 mm (2 inch) 
 thick calcium silicate, 38 mm (1.5 inch)  cellular glass, 38 mm 
(1.5 inch)  thick phenolic foam; to 93.3 degrees C (200 degrees F) 
 25 mm (1.0 inch)   Flexible Cellular.

3.4.3.2   Insulation of Pumps

Pumps shall be insulated by forming a box around the pump housing.  The box 
shall be constructed by forming the bottom and sides using joints which do 
not leave raw ends of insulation exposed.  Bottom and sides shall be banded 
to form a rigid housing which does not rest on the pump.  Joints between 
top cover and sides shall fit tightly.  The top cover shall have a joint 
forming a female shiplap joint on the side pieces and a male joint on the 
top cover, making the top cover removable.  Two coats of Class I adhesive 
shall be applied over insulation, including removable sections, with a 
layer of glass cloth embedded between the coats.  A parting line shall be 
provided between the box and the removable sections allowing the removable 
sections to be removed without disturbing the insulation coating.  The 
total dry thickness of the finish shall be 2.0 mm (1/16 inch).  Caulking 
shall be applied to parting line of the removable sections and penetrations.

3.4.3.3   Other Equipment

a.  Insulation shall be formed or fabricated to fit the equipment.  To 
ensure a tight fit on round equipment, edges shall be beveled and 
joints shall be tightly butted and staggered.

b.  On high vibration equipment, cellular glass insulation shall be 
set in a coating of bedding compound as recommended by the 
manufacturer, and joints shall be sealed with bedding compound.  
Mineral fiber joints shall be filled with finishing cement.

c.  Insulation on heads of heat exchangers shall be removable.  The 
removable section joint shall be fabricated using a male-female 
shiplap type joint.  Entire surface of the removable section shall 
be finished as specified.

d.  Exposed insulation corners shall be protected with corner angles.

e.  On equipment with ribs, such as boiler flue gas connection, draft 
fans, and fly ash or soot collectors, insulation shall be applied 
over 150 x 150 mm (6 x 6 inch)  by 12 gauge welded wire fabric 
which has been cinched in place, or if approved by the Contracting 
Officer, spot welded to the equipment over the ribs.  Insulation 
shall be secured to the fabric with J-hooks and 50 x 50 mm (2 x 2 
inch)  washers or shall be securely banded or wired in place on 
300 mm  (maximum) centers.

f.  On equipment handling media above 316 degrees C (600 degrees F),  
insulation shall be applied in two or more layers with joints 
staggered.
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g.  Upon completion of installation of insulation, penetrations shall 
be caulked.  Two coats of Class I adhesive shall be applied over 
insulation, including removable sections, with a layer of glass 
cloth embedded between the coats.  The total dry thickness of the 
finish shall be 2.0 mm (1/16 inch).   Caulking shall be applied to 
parting line between equipment and removable section insulation.

3.4.4   Equipment Handling Dual Temperature Media

Below and above 16 degrees C:   Equipment handling dual temperature media 
shall be insulated as specified for cold equipment.

3.4.5   Equipment Exposed to Weather

3.4.5.1   Installation

Equipment exposed to weather shall be insulated and finished in accordance 
with the requirements for ducts exposed to weather in paragraph DUCT 
INSULATION INSTALLATION.

3.4.5.2   Optional Panels

At the option of the Contractor, prefabricated metal insulation panels may 
be used in lieu of the insulation and finish previously specified.  Thermal 
performance shall be equal to or better than that specified for field 
applied insulation.  Panels shall be the standard catalog product of a 
manufacturer of metal insulation panels.  Fastenings, flashing, and support 
system shall conform to published recommendations of the manufacturer for 
weatherproof installation and shall prevent moisture from entering the 
insulation.  Panels shall be designed to accommodate thermal expansion and 
to support a 1112 N (250 pound)  walking load without permanent deformation 
or permanent damage to the insulation.  Exterior metal cover sheet shall be 
aluminum and exposed fastenings shall be stainless steel or aluminum.

    -- End of Section --
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SECTION 15400

PLUMBING, GENERAL PURPOSE
08/94

AMENDMENT NO.0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AIR CONDITIONING AND REFRIGERATION INSTITUTE (ARI)

ARI 700 (1995; Apx C) Specifications for 
Fluorocarbon and Other Refrigerants

ARI 1010 (1994) Self-Contained, 
Mechanically-Refrigerated Drinking-Water 
Coolers

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z21.10.1 (1993; Z21.10.1a; Z21.10.1b; Z21.10.1c) 
Gas Water Heaters Vol. I Storage Water 
Heaters with Input Ratings of 75,000 Btu 
Per Hour or Less

ANSI Z21.10.3 (1998) Gas Water Heaters Vol. III, Storage 
Water Heaters  with Input Ratings Above 
75,000 Btu Per Hour, Circulating and 
Instantaneous Water Heaters

ANSI Z21.22 (1986; Z21.22a) Relief Valves and 
Automatic Gas Shutoff Devices for Hot 
Water Supply Systems

ANSI Z21.56 (1994; Z21.56a) Gas-Fired Pool Heaters

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 47 (1990; R 1995) Ferritic Malleable Iron 
Castings

ASTM A 47M (1990; R 1996) Ferritic Malleable Iron 
Castings

ASTM A 53 (1998) Pipe, Steel, Black and Hot-Dipped, 
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Zinc-Coated, Welded and Seamless

ASTM A 74 (1998) Cast Iron Soil Pipe and Fittings

ASTM A 105/A 105M (1998) Carbon Steel Forgings for Piping 
Applications

ASTM A 183 (1998) Carbon Steel Track Bolts and Nuts

ASTM A 193/A 193M (1998) Alloy-Steel and Stainless Steel 
Bolting Materials for High-Temperature 
Service

ASTM A 515/A 515M (1997) Pressure Vessel Plates, Carbon 
Steel, for Intermediate- and 
Higher-Temperature Service

ASTM A 516/A 516M (1990; R 1996) Pressure Vessel Plates, 
Carbon Steel, for Moderate- and 
Lower-Temperature Service

ASTM A 518 (1992; R 1997) Corrosion-Resistant 
High-Silicon Iron Castings

ASTM A 518M (1992; R 1997) Corrosion-Resistant 
High-Silicon Iron Castings (Metric)

ASTM A 536 (1984; R 1993) Ductile Iron Castings

ASTM A 733 (1993) Welded and Seamless Carbon Steel 
and Austenitic Stainless Steel Pipe Nipples

ASTM A 888 (1998) Hubless Cast Iron Soil Pipe and 
Fittings for Sanitary and Storm Drain, 
Waste, and Vent Piping Applications

ASTM B 32 (1996) Solder Metal

ASTM B 42 (1996) Seamless Copper Pipe, Standard Sizes

ASTM B 43 (1996) Seamless Red Brass Pipe, Standard 
Sizes

ASTM B 75 (1997) Seamless Copper Tube

ASTM B 88 (1996) Seamless Copper Water Tube

ASTM B 88M (1996) Seamless Copper Water Tube (Metric)

ASTM B 111 (1995) Copper and Copper-Alloy Seamless 
Condenser Tubes and Ferrule Stock

ASTM B 117 (1997) Operating Salt Spray (FOG) Apparatus

SECTION 15400  Page 2



Ft Bliss  Air Deployment Facility Complex FBADC
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

ASTM B 152 (1997) Copper Sheet, Strip, Plate, and 
Rolled Bar

ASTM B 152M (1997) Copper Sheet, Strip, Plate, and 
Rolled Bar (Metric)

ASTM B 306 (1996) Copper Drainage Tube (DWV)

ASTM B 370 (1992) Copper Sheet and Strip for Building 
Construction

ASTM B 584 (1996) Copper Alloy Sand Castings for 
General Applications

ASTM B 641 (1993) Seamless and Welded Copper 
Distribution Tube (Type D)

ASTM B 813 (1993) Liquid and Paste Fluxes for 
Soldering Applications of Copper and 
Copper Alloy Tube

ASTM B 828 (1992) Making Capillary Joints by 
Soldering of Copper and Copper Alloy Tube 
and Fittings

ASTM C 564 (1997) Rubber Gaskets for Cast Iron Soil 
Pipe and Fittings

ASTM C 920 (1998) Elastomeric Joint Sealants

ASTM C 1053 (1990; R 1995) Borosilicate Glass Pipe and 
Fittings for Drain, Waste, and Vent (DWV) 
Applications

ASTM D 638 (1997) Tensile Properties of Plastics

ASTM D 638M (1997) Tensile Properties of Plastics 
(Metric)

ASTM D 1004 (1994a) Initial Tear Resistance of Plastic 
Film and Sheeting

ASTM D 1248 (1984; R 1989) Polyethylene Plastics 
Molding and Extrusion Materials

ASTM D 1785 (1996b) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe, Schedules 40, 80, and 120

ASTM D 2000 (1998) Rubber Products in Automotive 
Applications

ASTM D 2235 (1996a) Solvent Cement for 
Acrylonitrile-Butadiene-Styrene (ABS) 
Plastic Pipe and Fittings
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ASTM D 2239 (1996a) Polyethylene (PE) Plastic Pipe 
(SIDR-PR) Based on Controlled Inside 
Diameter

ASTM D 2241 (1996b) Poly(Vinyl Chloride) (PVC) 
Pressure-Rated Pipe (SDR Series)

ASTM D 2447 (1995) Polyethylene (PE) Plastic Pipe, 
Schedules 40 and 80, Based on Outside 
Diameter

ASTM D 2464 (1996a) Threaded Poly(Vinyl Chloride) 
(PVC) Plastic Pipe Fittings, Schedule 80

ASTM D 2466 (1997) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe Fittings, Schedule 40

ASTM D 2467 (1996a) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe Fittings, Schedule 80

ASTM D 2485 (1991; R 1996) Evaluating Coatings for 
High Temperature Service

ASTM D 2564 (1996a) Solvent Cements for Poly(Vinyl 
Chloride) (PVC) Plastic Piping Systems

ASTM D 2657 (1997) Heat Fusing Joining Polyolefin Pipe 
and Fittings

ASTM D 2661 (1997a) Acrylonitrile-Butadiene-Styrene 
(ABS) Schedule 40 Plastic Drain, Waste, 
and Vent Pipe and Fittings

ASTM D 2665 (1998) Poly(Vinyl Chloride) (PVC) Plastic 
Drain, Waste, and Vent Pipe and Fittings

ASTM D 2672 (1996a) Joints for IPS PVC Pipe Using 
Solvent Cement

ASTM D 2683 (1998) Socket-Type Polyethylene Fittings 
for Outside Diameter-Controlled 
Polyethylene Pipe and Tubing

ASTM D 2737 (1996a) Polyethylene (PE) Plastic Tubing

ASTM D 2822 (1991; R 1997) Asphalt Roof Cement

ASTM D 2846/D 2846M (1997) Chlorinated Poly(Vinyl Chloride) 
(CPVC) Plastic Hot- and Cold-Water 
Distribution Systems

ASTM D 2855 (1996) Making Solvent-Cemented Joints with 
Poly(Vinyl Chloride) (PVC) Pipe and 
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Fittings

ASTM D 2996 (1995) Filament-Wound "Fiberglass" 
(Glass-Fiber-Reinforced 
Thermosetting-Resin) Pipe

ASTM D 3035 (1995) Polyethylene (PE) Plastic Pipe 
(DR-PR) Based on Controlled Outside 
Diameter

ASTM D 3122 (1995) Solvent Cements for Styrene-Rubber 
(SR) Plastic Pipe and Fittings

ASTM D 3138 (1995) Solvent Cements for Transition 
Joints Between 
Acrylonitrile-Butadiene-Styrene (ABS) and 
Poly(Vinyl Chloride) (PVC) Non-Pressure 
Piping Components

ASTM D 3139 (1998) Joints for Plastic Pressure Pipes 
Using Flexible Elastomeric Seals

ASTM D 3212 (1996a) Joints for Drain and Sewer Plastic 
Pipes Using Flexible Elastomeric Seals

ASTM D 3261 (1997) Butt Heat Fusion Polyethylene (PE) 
Plastic Fittings for Polyethylene (PE) 
Plastic Pipe and Tubing

ASTM D 3308 (1997) PTFE Resin Skived Tape

ASTM D 3311 (1994) Drain, Waste, and Vent (DWV) 
Plastic Fittings Patterns

ASTM D 4060 (1995) Abrasion Resistance of Organic 
Coatings by the Taber Abraser

ASTM D 4101 (1996a) Propylene Plastic Injection and 
Extrusion Materials

ASTM D 4551 (1996) Poly(Vinyl Chloride) (PVC) Plastic 
Flexible Concealed Water-Containment 
Membrane

ASTM E 1 (1995) ASTM Thermometers

ASTM E 96 (1995) Water Vapor Transmission of 
Materials

ASTM F 409 (1995) Thermoplastic Accessible and 
Replaceable Plastic Tube and Tubular 
Fittings

ASTM F 437 (1993) Threaded Chlorinated Poly(Vinyl 
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Chloride) (CPVC) Plastic Pipe Fittings, 
Schedule 80

ASTM F 438 (1993) Socket-Type Chlorinated Poly(Vinyl 
Chloride) (CPVC) Plastic Pipe Fittings, 
Schedule 40

ASTM F 439 (1993a) Socket-Type Chlorinated Poly(Vinyl 
Chloride) (CPVC) Plastic Pipe Fittings, 
Schedule 80

ASTM F 441/F 441M (1997) Chlorinated Poly(Vinyl Chloride) 
(CPVC) Plastic Pipe, Schedules 40 and 80

ASTM F 442/F 442M (1997) Chlorinated Poly(Vinyl Chloride) 
(CPVC) Plastic Pipe (SDR-PR)

ASTM F 477 (1996) Elastomeric Seals (Gaskets) for 
Joining Plastic Pipe

ASTM F 493 (1997) Solvent Cements for Chlorinated 
Poly(Vinyl Chloride) (CPVC) Plastic Pipe 
and Fittings

ASTM F 628 (1997a) Acrylonitrile-Butadiene-Styrene 
(ABS) Schedule 40 Plastic Drain, Waste, 
and Vent Pipe with a Cellular Core

ASTM F 891 (1996a) Coextruded Poly(Vinyl Chloride) 
(PVC) Plastic Pipe with a Cellular Core

ASTM F 1290 (1998) Electrofusion Joining Polyolefin 
Pipe and Fittings

ASTM F 1760 (1997) Coextruded Poly(Vinyl Chloride) 
(PVC) Non-Pressure Plastuc Pipe Having 
Reprocessed-Recycled Content

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE)

ASHRAE 34 (1992; Addenda a-j) Number Designation and 
Safety Classification of Refrigerants

ASHRAE 90.1 (1989; 90.1b; 90.1c; 90.1d; 90.1e; 90.1g; 
90.1i; 90.1l; 90.1m; 90.1n) Energy 
Efficient Design of New Buildings Except 
Low-Rise Residential Buildings

ASME INTERNATIONAL (ASME)

ASME A112.1.2 (1991; R 1998) Air Gaps in Plumbing Systems

ASME A112.6.1M (1997) Supports for Off-the-Floor Plumbing 
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Fixtures for Public Use

ASME A112.14.1 (1975; R 1998) Backwater Valves

ASME A112.18.1M (1996) Plumbing Fixture Fittings

ASME A112.19.1M (1994; Errata 97, Supplement 1998) 
Enameled Cast Iron Plumbing Fixtures

ASME A112.19.2M 1998 Vitreous China Plumbing Fixtures

ASME A112.19.3M (1987; R 1996) Stainless Steel Plumbing 
Fixtures (Designed for Residential Use)

ASME A112.19.4M (1994; Errata 1997 and 1998) Porcelain 
Enameled Formed Steel Plumbing Fixtures

ASME A112.21.1M (1991; R 1998) Floor Drains

ASME A112.21.2M (1983) Roof Drains

ASME A112.36.2M (1991; R 1998) Cleanouts

ASME B1.20.1 (1983; R 1992) Pipe Threads, General 
Purpose (Inch)

ASME B16.3 (1992) Malleable Iron Threaded Fittings

ASME B16.4 (1992) Gray Iron Threaded Fittings

ASME B16.5 (1996; B16.5a) Pipe Flanges and Flanged 
Fittings NPS 1/2 thru NPS 24

ASME B16.12 (1998) Cast Iron Threaded Drainage Fittings

ASME B16.15 (1985; R 1994) Cast Bronze Threaded 
Fittings Classes 125 and 250

ASME B16.18 (1984; R 1994) Cast Copper Alloy Solder 
Joint Pressure Fittings

ASME B16.21 (1992) Nonmetallic Flat Gaskets for Pipe 
Flanges

ASME B16.22 (1995; B16.22a) Wrought Copper and Copper 
Alloy Solder Joint Pressure Fittings

ASME B16.23 (1992; Errata Jan 1994) Cast Copper Alloy 
Solder Joint Drainage Fittings - DWV

ASME B16.24 (1991; R 1998) Cast Copper Alloy Pipe 
Flanges, Class 150, 300, 400, 600, 900, 
1500, and 2500, and Flanged Fittings, 
Class 150 and 300
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ASME B16.29 (1994) Wrought Copper and Wrought Copper 
Alloy Solder Joint Drainage Fittings - DWV

ASME B16.34 (1997) Valves - Flanged, Threaded, and 
Welding End

ASME B16.39 (1986; R 1998) Malleable Iron Threaded 
Pipe Unions Classes 150, 250, and 300

ASME B31.1 (1998) Power Piping

ASME B31.5 (1992; B31.5a) Refrigeration Piping

ASME B40.1 (1991) Gauges - Pressure Indicating Dial 
Type - Elastic Element

ASME BPV VIII Div 1 (1998) Boiler and Pressure Vessel Code; 
Section VIII, Pressure Vessels Division 1 
- Basic Coverage

ASME BPV IX (1998) Boiler and Pressure Vessel Code; 
Section IX, Welding and Brazing 
Qualifications

ASME CSD-1 (1998) Controls and Safety Devices for 
Automatically Fired Boilers

AMERICAN SOCIETY OF SANITARY ENGINEERING (ASSE)

ASSE 1001 (1990) Pipe Applied Atmospheric Type 
Vacuum Breakers

ASSE 1002 (1986) Water Closet Flush Tank Ball Cocks

ASSE 1003 (1995) Water Pressure Reducing Valves for 
Domestic Water Supply Systems

ASSE 1005 (1986) Water Heater Drain Valves - 
3/4-Inch Iron Pipe Size

ASSE 1006 (1989) Residential Use (Household) 
Dishwashers

ASSE 1011 (1995) Hose Connection Vacuum Breakers

ASSE 1012 (1995) Backflow Preventers with 
Intermediate Atmospheric Vent

ASSE 1013 (1993) Reduced Pressure Principle Backflow 
Preventers

ASSE 1018 (1986) Trap Seal Primer Valves Water 
Supply Fed
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ASSE 1037 (1990; Rev thru Mar 1990) Pressurized 
Flushing Devices (Flushometers) for 
Plumbing Fixtures

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA EWW (1995) Standard Methods for the 
Examination of Water and Wastewater

AWWA B300 (1992) Hypochlorites

AWWA B301 (1992) Liquid Chlorine

AWWA C105 (1993) Polyethylene Encasement for 
Ductile-Iron Pipe Systems

AWWA C203 (1997) Coal-Tar Protective Coatings and 
Linings for Steel Water Pipelines - Enamel 
and Tape - Hot-Applied

AWWA C606 (1997) Grooved and Shouldered Joints

AWWA C700 (1995) Cold-Water Meters - Displacement 
Type, Bronze Main Case

AWWA D100 (1996) Welded Steel Tanks for Water Storage

AWWA M20 (1973) Manual:  Water Chlorination 
Principles and Practices

AMERICAN WELDING SOCIETY (AWS)

AWS A5.8 (1992) Filler Metals for Brazing and Braze 
Welding

AWS B2.2 (1991) Brazing Procedure and Performance 
Qualification

CAST IRON SOIL PIPE INSTITUTE (CISPI)

CISPI 301 (1997) Hubless Cast Iron Soil Pipe and 
Fittings for Sanitary and Storm Drain, 
Waste, and Vent Piping Applications

CISPI 310 (1997) Coupling for Use in Connection with 
Hubless Cast Iron Soil Pipe and Fittings 
for Sanitary and Storm Drain, Waste, and 
Vent Piping Applications

CISPI HSN-85 (1985) Neoprene Rubber Gaskets for Hub and 
Spigot Cast Iron Soil Pipe and Fittings

CODE OF FEDERAL REGULATIONS (CFR)
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10 CFR 430 Energy Conservation Program for Consumer 
Products

21 CFR 175 Indirect Food Additives:  Adhesives and 
Components of Coatings

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-240 (Rev A) Shower Head, Ball Joint

CID A-A-50012 (Basic) Garbage Disposal Machine, 
Commercial

COPPER DEVELOPMENT ASSOCIATION (CDA)

CDA Tube Handbook (1995) Copper Tube Handbook

COUNCIL OF AMERICAN BUILDING OFFICIALS (CABO)

CABO A117.1 (1992; Errata Jun 1993) Accessible and 
Usable Buildings and Facilities

FOUNDATION FOR CROSS-CONNECTION CONTROL AND HYDRAULIC RESEARCH 
(FCCHR)

FCCCHR-01 (1993) Manual of Cross-Connection Control

HYDRAULIC INSTITUTE (HI)

HI 1.1-1.5 (1994) Centrifugal Pumps

INTERNATIONAL ASSOCIATION OF PLUMBING AND MECHANCIAL OFFICIALS

IAPMO Z124.1 (1995) Plastic Bathtub Units

IAPMO Z124.3 (1995) Plastic Lavatories

IAPMO Z124.5 (1997) Plastic Toilet (Water Closets) Seats

IAPMO Z124.9 (1993) Plastic Urinal Fixtures

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS)

MSS SP-25 (1998) Standard Marking System for Valves, 
Fittings, Flanges and Unions

MSS SP-44 (1996) Steel PipeLine Flanges

MSS SP-58 (1993) Pipe Hangers and Supports - 
Materials, Design and Manufacture

MSS SP-67 (1995) Butterfly Valves
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MSS SP-69 (1996) Pipe Hangers and Supports - 
Selection and Application

MSS SP-70 (1990) Cast Iron Gate Valves, Flanged and 
Threaded Ends

MSS SP-71 (1997) Cast Iron Swing Check Valves, 
Flanges and Threaded Ends

MSS SP-72 (1992) Ball Valves with Flanged or 
Butt-Welding Ends for General Service

MSS SP-73 (1991; R 1996) Brazing Joints for Copper 
and Copper Alloy Pressure Fittings

MSS SP-78 (1987; R 1992) Cast Iron Plug Valves, 
Flanged and Threaded Ends

MSS SP-80 (1997) Bronze Gate, Globe, Angle and Check 
Valves

MSS SP-83 (1995) Class 3000 Steel Pipe Unions 
Socket-Welding and Threaded

MSS SP-85 (1994) Cast Iron Globe & Angle Valves, 
Flanged and Threaded Ends

MSS SP-110 (1996) Ball Valves Threaded, 
Socket-Welding, Solder Joint, Grooved and 
Flared Ends

NATIONAL ASSOCIATION OF PLUMBING-HEATING-COOLING CONTRACTORS 
(NAPHCC)

NAPHCC Plumbing Code (1996) National Standard Plumbing Code

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (1991) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 31 (1997; TIA 97-1) Installation of Oil 
Burning Equipment

NFPA 54 (1996; Errata) National Fuel Gas Code

NFPA 90A (1996) Installation of Air Conditioning 
and Ventilating Systems

NATIONAL SANITATION FOUNDATION (NSF)
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NSF 3 (1996) Commercial Spray-Type Dishwashing 
and Glasswashing Machines

NSF 5 (1992) Water Heaters, Hot Water Supply 
Boilers, and Heat Recovery Equipment

NSF 14 (1998) Plastics Piping Components and 
Related Materials

PLASTIC PIPE AND FITTINGS ASSOCIATION (PPFA)

PPFA-01 (1991) Plastic Pipe in Fire Resistive 
Construction

PLUMBING AND DRAINAGE INSTITUTE (PDI)

PDI G-101 (1996) Testing and Rating Procedure for 
Grease Interceptors with Appendix of 
Sizing and Installation Data

PDI WH 201 (1992) Water Hammer Arresters

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)

SAE J 1508 (1996) Hose Clamps

THE SOCIETY FOR PROTECTIVE COATING (SSPC)

SSPC SP 5/NACE 1 (1994) White Metal Blast Cleaning

UNDERWRITERS LABORATORIES (UL)

UL 174 (1996; Rev thru Nov 1997) Household 
Electric Storage Tank Water Heaters

UL 430 (1994; Rev thru Oct 1996) Waste Disposers

UL 732 (1995; Rev Oct 1997) Oil-Fired Storage 
Tank Water Heaters

UL 749 (1997) Household Dishwashers

UL 921 (1996) Commercial Electric Dishwashers

1.2   STANDARD PRODUCTS

Specified materials and equipment shall be standard products of a 
manufacturer regularly engaged in the manufacture of such products.  
Specified equipment shall essentially duplicate equipment that has 
performed satisfactorily at least two years prior to bid opening.

1.3   PERFORMANCE REQUIREMENTS

1.3.1   Welding
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Piping shall be welded in accordance with qualified procedures using 
performance-qualified welders and welding operators.  Procedures and 
welders shall be qualified in accordance with ASME BPV IX.  Welding 
procedures qualified by others, and welders and welding operators qualified 
by another employer, may be accepted as permitted by ASME B31.1.  The 
Contracting Officer shall be notified 24 hours in advance of tests, and the 
tests shall be performed at the work site if practicable.  Welders or 
welding operators shall apply their assigned symbols near each weld they 
make as a permanent record.  Structural members shall be welded in 
accordance with Section 05090 WELDING, STRUCTURAL. 

1.3.2   Cathodic Protection and Pipe Joint Bonding

Cathodic protection and pipe joint bonding systems shall be in accordance 
with Section 13110 CATHODIC PROTECTION SYSTEM (SACRIFICIAL ANODE)  .

1.4   ELECTRICAL WORK

Motors, motor controllers and motor efficiencies shall conform to the 
requirements of Section 16415 ELECTRICAL WORK, INTERIOR.  Electrical 
motor-driven equipment specified herein shall be provided complete with 
motors.  Equipment shall be rated at 60 Hz, single phase, ac unless 
otherwise indicated.  Where a motor controller is not provided in a 
motor-control center on the electrical drawings, a motor controller shall 
be as indicated.  Motor controllers shall be provided complete with 
properly sized thermal-overload protection in each ungrounded conductor, 
auxiliary contact, and other equipment, at the specified capacity, and 
including an allowable service factor.

1.5   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Welding; FIO.

A copy of qualified procedures and a list of names and identification 
symbols of qualified welders and welding operators.

Vibration-Absorbing Features; FIO.

Details of vibration-absorbing features, including arrangement, foundation 
plan, dimensions and specifications.

SD-04 Drawings

Plumbing System; FIO.

Detail drawings consisting of illustrations, schedules, performance charts, 
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instructions, brochures, diagrams, and other information to illustrate the 
requirements and operations of each system.  Detail drawings for the 
complete plumbing system including piping layouts and locations of 
connections; dimensions for roughing-in, foundation, and support points; 
schematic diagrams and wiring diagrams or connection and interconnection 
diagrams.  Detail drawings shall indicate clearances required for 
maintenance and operation.  Where piping and equipment are to be supported 
other than as indicated, details shall include loadings and proposed 
support methods.  Mechanical drawing plans, elevations, views, and details, 
shall be drawn to scale.

Electrical Schematics; FIO.

Complete electrical schematic lineless or full line interconnection and 
connection diagram for each piece of mechanical equipment having more than 
one automatic or manual electrical control device.

SD-06 Instructions

Plumbing System; FIO.

Diagrams, instructions, and other sheets proposed for posting.  
Manufacturer's recommendations for the installation of bell and spigot and 
hubless joints for cast iron soil pipe.

SD-09 Reports

Tests, Flushing and Disinfection ; FIO.

Test reports in booklet form showing all field tests performed to adjust 
each component and all field tests performed to prove compliance with the 
specified performance criteria, completion and testing of the installed 
system.  Each test report shall indicate the final position of controls.

Backflow Prevention Assembly Tests; FIO.

Certification of proper operation shall be as accomplished in accordance 
with state regulations by an individual certified by the state to perform 
such tests.  If no state requirement exists, the Contractor shall have the 
manufacturer's representative test the device, to ensure the unit is 
properly installed and performing as intended.  The Contractor shall 
provide written documentation of the tests performed and signed by the 
individual performing the tests.

SD-13 Certificates

Materials and Equipment; FIO.

Where materials or equipment are specified to comply with requirements of 
AGA, or ASME, proof of such compliance.  The label or listing of the 
specified agency will be acceptable evidence.  In lieu of the label or 
listing, a written certificate may be submitted from an approved, 
nationally recognized testing organization equipped to perform such 
services, stating that the items have been tested and conform to the 
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requirements and testing methods of the specified agency.  Where equipment 
is specified to conform to requirements of the ASME Boiler and Pressure 
Vessel Code, the design, fabrication, and installation shall conform to the 
code.

Bolts; FIO.

Written certification by the bolt manufacturer that the bolts furnished 
comply with the specified requirements.  The certification shall include 
illustrations of product-required markings, the date of manufacture, and 
the number of each type of bolt to be furnished based on this certification.

SD-19 Operation and Maintenance Manuals

Plumbing System; FIO.

Six  copies of the operation manual outlining the step-by-step procedures 
required for system startup, operation and shutdown.  The manual shall 
include the manufacturer's name, model number, service manual, parts list, 
and brief description of all equipment and their basic operating features.  
Six  copies of the maintenance manual listing routine maintenance 
procedures, possible breakdowns and repairs.  The manual shall include 
piping and equipment layout and simplified wiring and control diagrams of 
the system as installed.

1.6   REGULATORY REQUIREMENTS

Plumbing work shall be in accordance with NAPHCC Plumbing Code. 

1.7   PROJECT/SITE CONDITIONS

The Contractor shall become familiar with details of the work, verify 
dimensions in the field, and advise the Contracting Officer of any 
discrepancy before performing any work.

PART 2   PRODUCTS

2.1   MATERIALS

Materials for various services shall be in accordance with TABLES I and II. 
 Pipe schedules shall be selected based on service requirements.  Pipe 
fittings shall be compatible with the applicable pipe materials.  Plastic 
pipe, fittings, and solvent cement shall meet NSF 14 and shall be NSF 
listed for the service intended.  Plastic pipe, fittings, and solvent 
cement used for potable hot and cold water service shall bear the NSF seal 
"NSF-PW."  Polypropylene pipe and fittings shall conform to dimensional 
requirements of Schedule 40, Iron Pipe size.  Pipe threads (except dry 
seal) shall conform to ASME B1.20.1.  Grooved pipe couplings and fittings 
shall be from the same manufacturer.  Material or equipment containing lead 
shall not be used in any potable water system.  Hubless cast-iron soil pipe 
shall not be installed underground, under concrete floor slabs, or in crawl 
spaces below kitchen floors.  Plastic pipe shall not be installed in air 
plenums.  Plastic pipe shall not be installed in a pressure piping system 
in buildings greater than three stories including any basement levels.
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2.1.1   Pipe Joint Materials

Grooved pipe and hubless cast-iron soil pipe shall not be used under 
ground.  Joints and gasket materials shall conform to the following:

a.  Coupling for Cast-Iron Pipe:  for hub and spigot type ASTM A 74, 
AWWA C606.  For hubless type:  CISPI 310

b.  Coupling for Steel Pipe:  AWWA C606.

c.  Couplings for Grooved Pipe:  Ductile Iron ASTM A 536 (Grade 
65-45-12) Malleable Iron ASTM A 47, Grade 32510.  Copper ASTM A 536.

d.  Flange Gaskets:  Gaskets shall be made of non-asbestos material in 
accordance with ASME B16.21.  Gaskets shall be flat, 1.6 mm (1/16 
inch)  thick, and contain Aramid fibers bonded with Styrene 
Butadiene Rubber (SBR) or Nitro Butadiene Rubber (NBR).  Gaskets 
shall be the full face or self centering flat ring type.  Gaskets 
used for hydrocarbon service shall be bonded with NBR.

e.  Neoprene Gaskets for Hub and Cast-Iron Pipe and Fittings: CISPI 
HSN-85.

f.  Brazing Material:  Brazing material shall conform to AWS A5.8, 
BCuP-5.

g.  Brazing Flux:  Flux shall be in paste or liquid form appropriate 
for use with brazing material.  Flux shall be as follows:  
lead-free; have a 100 percent flushable residue; contain slightly 
acidic reagents; contain potassium borides; and contain fluorides. 
 Silver brazing materials shall be in accordance with AWS A5.8.

h.  Solder Material:  Solder metal shall conform to ASTM B 32 95-5 
tin-antimony.

i.  Solder Flux:  Flux shall be liquid form, non-corrosive, and 
conform to ASTM B 813, Standard Test 1.

j.  PTFE Tape:  PTFE Tape, for use with Threaded Metal or Plastic 
Pipe, ASTM D 3308.

k.  Rubber Gaskets for Cast-Iron Soil-Pipe and Fittings (hub and 
spigot type and hubless type):  ASTM C 564.

l.  Rubber Gaskets for Grooved Pipe:  ASTM D 2000, maximum temperature 
110 degrees C (230 degrees F). 

m.  Flexible Elastomeric Seals:  ASTM D 3139, ASTM D 3212 or ASTM F 477.

n.  Bolts and Nuts for Grooved Pipe Couplings:  Heat-treated carbon 
steel, ASTM A 183.

o.  Solvent Cement for Transition Joints between ABS and PVC 
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Nonpressure Piping Components:  ASTM D 3138.

p.  Plastic Solvent Cement for ABS Plastic Pipe:  ASTM D 2235.

q.  Plastic Solvent Cement for PVC Plastic Pipe:  ASTM D 2564 and ASTM 
D 2855.

r.  Plastic Solvent Cement for CPVC Plastic Pipe:  ASTM F 493.

s.  Flanged fittings including flanges, bolts, nuts, bolt patterns, 
etc., shall be in accordance with ASME B16.5 class 150 and shall 
have the manufacturer's trademark affixed in accordance with MSS 
SP-25.  Flange material shall conform to ASTM A 105/A 105M.  Blind 
flange material shall conform to ASTM A 516/A 516M cold service 
and ASTM A 515/A 515M for hot service.  Bolts shall be high 
strength or intermediate strength with material conforming to ASTM 
A 193/A 193M.

t.  Plastic Solvent Cement for Styrene Rubber Plastic Pipe:  ASTM D 
3122.  

2.1.2   Miscellaneous Materials

Miscellaneous materials shall conform to the following:

a.  Water Hammer Arrester:  PDI WH 201.

b.  Copper, Sheet and Strip for Building Construction:  ASTM B 370.

c.  Asphalt Roof Cement:  ASTM D 2822.

d.  Hose Clamps:  SAE J 1508.

e.  Supports for Off-The-Floor Plumbing Fixtures:  ASME A112.6.1M.

f.  Metallic Cleanouts:  ASME A112.36.2M.

g.  Plumbing Fixture Setting Compound:  A preformed flexible ring seal 
molded from hydrocarbon wax material.  The seal material shall be 
nonvolatile nonasphaltic and contain germicide and provide 
watertight, gastight, odorproof and verminproof properties.

h.  Coal-Tar Protective Coatings and Linings for Steel Water Pipelines:

AWWA C203.

i.  Hypochlorites:  AWWA B300.

j.  Liquid Chlorine:  AWWA B301.

k.  Polyethylene Encasement for Ductile-Iron Piping:  AWWA C105.

l.  Gauges - Pressure and Vacuum Indicating Dial Type - Elastic 
Element:  ASME B40.1.
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m.  Thermometers:  ASTM E 1.

2.1.3   Pipe Insulation Material

Insulation shall be as specified in Section 15080 THERMAL INSULATION FOR 
MECHANICAL SYSTEMS.

2.2   PIPE HANGERS, INSERTS, AND SUPPORTS

Pipe hangers, inserts, and supports shall conform to MSS SP-58 and MSS SP-69.

2.3   VALVES

Valves shall be provided on supplies to equipment and fixtures.  Valves 65 
mm (2-1/2 inches)  and smaller shall be bronze with threaded bodies for 
pipe and solder-type connections for tubing.  Valves 80 mm (3 inches)  and 
larger shall have flanged iron bodies and bronze trim.  Pressure ratings 
shall be based upon the application.  Grooved end valves may be provided if 
the manufacturer certifies that the valves meet the performance 
requirements of applicable MSS standard.  Valves shall conform to the 
following standards:

Description                                       Standard

Butterfly Valves                                MSS SP-67

Cast-Iron Gate Valves, Flanged and 
Threaded Ends                                   MSS SP-70

Cast-Iron Swing Check Valves, Flanged and
Threaded Ends                                   MSS SP-71

Ball Valves with Flanged Butt-Welding Ends 
for General Service                             MSS SP-72

Ball Valves Threaded, Socket-Welding,
Solder Joint, Grooved and Flared Ends           MSS SP-110

Cast-Iron Plug Valves, Flanged and              MSS SP-78
Threaded Ends

Bronze Gate, Globe, Angle, and Check Valves     MSS SP-80

Steel Valves, Socket Welding and Threaded Ends  ASME B16.34

Cast-Iron Globe and Angle Valves, Flanged and   MSS SP-85
Threaded Ends

Vacuum Relief Valves                            ASSE 1001

Water Pressure Reducing Valves                  ASSE 1003
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Description                                       Standard

Water Heater Drain Valves                       ASSE 1005

Trap Seal Primer Valves                         ASSE 1018

Temperature and Pressure Relief Valves          ANSI Z21.22
for Hot Water Supply Systems

Temperature and Pressure Relief Valves          ASME CSD-1
for Automatically Fired Hot
Water Boilers                                   Safety Code No., Part CW,
                                                Article 5

2.3.1   Wall Faucets

Wall faucets with vacuum-breaker backflow preventer shall be brass with 20 
mm (3/4 inch)  male inlet threads, hexagon shoulder, and 20 mm (3/4 inch)  
hose connection.  Faucet handle shall be securely attached to stem.

2.3.2   Wall Hydrants

Wall hydrants with vacuum-breaker backflow preventer shall have a 
nickle-brass or nickel-bronze wall plate or flange with nozzle and 
detachable key handle.  A brass or bronze operating rod shall be provided 
within a galvanized iron casing of sufficient length to extend through the 
wall so that the valve is inside the building, and the portion of the 
hydrant between the outlet and valve is self-draining.  A brass or bronze 
valve with coupling and union elbow having metal-to-metal seat shall be 
provided.  Valve rod and seat washer shall be removable through the face of 
the hydrant.  The hydrant shall have 20 mm (3/4 inch)  exposed hose thread 
on spout and 20 mm (3/4 inch)  male pipe thread on inlet.

2.3.3   Lawn Faucets

Lawn faucets shall be brass, with either straight or angle bodies, and 
shall be of the compression type.  Body flange shall be provided with 
internal pipe thread to suit 20 mm (3/4 inch)  pipe.  Body shall be 
suitable for wrench grip.  Faucet spout shall have 20 mm (3/4 inch) exposed 
hose threads.  Faucet handle shall be securely attached to stem.

2.3.4   Yard Hydrants

Yard box or post hydrants shall have valve housings located below frost 
lines.  Water from the casing shall be drained after valve is shut off. 
Hydrant shall be bronze with cast-iron box or casing guard.  "T" handle key 
shall be provided.

2.3.5   Relief Valves

Water heaters and hot water storage tanks shall have a combination pressure 
and temperature (P&T) relief valve.  The pressure relief element of a P&T 
relief valve shall have adequate capacity to prevent excessive pressure 
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buildup in the system when the system is operating at the maximum rate of 
heat input.  The temperature element of a P&T relief valve shall have a 
relieving capacity which is at least equal to the total input of the 
heaters when operating at their maximum capacity.  Relief valves shall be 
rated according to ANSI Z21.22.  Relief valves for systems where the 
maximum rate of heat input is less than 59 kW (200,000 Btuh)  shall have 20 
mm (3/4 inch)  minimum inlets, and 20 mm (3/4 inch)  outlets.  Relief 
valves for systems where the maximum rate of heat input is greater than 59 
kW (200,000 Btuh) shall have 25 mm (1 inch)  minimum inlets, and 25 mm (1 
inch)  outlets.  The discharge pipe from the relief valve shall be the size 
of the valve outlet.

2.3.6   Thermostatic Mixing Valves

Mixing valves, thermostatic type, shall be line size and shall be 
constructed with rough or finish bodies either with or without plating.  
Each valve shall be constructed to control the mixing of hot and cold water 
and to deliver water at a desired temperature regardless of pressure or 
input temperature changes.  The control element shall be of an approved 
type.  The body shall be of heavy cast bronze, cast iron, and interior 
parts shall be brass, bronze, or copper.  The valve shall be equipped with 
necessary stops, check valves, unions, and sediment strainers on the 
inlets.  Mixing valves shall maintain water temperature within 2 degrees C  
of any setting.

2.4   FIXTURES

Fixtures shall be water conservation type, in accordance with NAPHCC 
Plumbing Code.  Fixtures for use by the physically handicapped shall be in 
accordance with CABO A117.1.  Vitreous china, nonabsorbent, hard-burned, 
and vitrified throughout the body shall be provided.  Porcelain enameled 
ware shall have specially selected, clear white, acid-resisting enamel 
coating evenly applied on surfaces.  No fixture will be accepted that shows 
cracks, crazes, blisters, thin spots, or other flaws.  Fixtures shall be 
equipped with appurtenances such as traps, faucets, stop valves, and drain 
fittings.  Each fixture and piece of equipment requiring connections to the 
drainage system, except grease interceptors, shall be equipped with a trap. 
 Brass expansion or toggle bolts capped with acorn nuts shall be provided 
for supports, and polished chromium-plated pipe, valves, and fittings shall 
be provided where exposed to view.  Fixtures with the supply discharge 
below the rim shall be equipped with backflow preventers.  Internal parts 
of flush and/or flushometer valves, shower mixing valves, shower head face 
plates, pop-up stoppers of lavatory waste drains, and pop-up stoppers and 
overflow tees and shoes of bathtub waste drains may contain acetal resin, 
fluorocarbon, nylon, acrylonitrile-butadiene-styrene (ABS) or other plastic 
material, if the material has provided satisfactory service under actual 
commercial or industrial operating conditions for not less than 2 years.  
Plastic in contact with hot water shall be suitable for 82 degrees C (180 
degrees F)  water temperature.  Plumbing fixtures shall be as indicated in 
paragraph PLUMBING FIXTURE SCHEDULE.

2.4.1   Lavatories

Enameled cast-iron lavatories shall be provided with two cast-iron or steel 
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brackets secured to the underside of the apron and drilled for bolting to 
the wall in a manner similar to the hanger plate.  Exposed brackets shall 
be porcelain enameled.  

2.5   BACKFLOW PREVENTERS

Backflow preventers shall be approved and listed by the Foundation For 
Cross-Connection Control & Hydraulic Research.  Reduced pressure principle 
assemblies, double check valve assemblies, atmospheric (nonpressure) type 
vacuum breakers, and pressure type vacuum breakers shall be tested, 
approved, and listed in accordance with FCCCHR-01.  Backflow preventers 
with intermediate atmospheric vent shall conform to ASSE 1012.  Reduced 
pressure principle backflow preventers shall conform to ASSE 1013.  Hose 
connection vacuum breakers shall conform to ASSE 1011.  Pipe applied 
atmospheric type vacuum breakers shall conform to ASSE 1001.  Air gaps in 
plumbing systems shall conform to ASME A112.1.2.

2.6   DRAINS

2.6.1   Floor and Shower Drains

Floor and shower drains shall consist of a galvanized body, integral 
seepage pan, and adjustable perforated or slotted chromium-plated bronze, 
nickel-bronze, or nickel-brass strainer, consisting of grate and threaded 
collar.  Floor drains shall be cast iron except where metallic 
waterproofing membrane is installed.  Drains shall be of double drainage 
pattern for embedding in the floor construction.  The seepage pan shall 
have weep holes or channels for drainage to the drainpipe.  The strainer 
shall be adjustable to floor thickness.  A clamping device for attaching 
flashing or waterproofing membrane to the seepage pan without damaging the 
flashing or waterproofing membrane shall be provided when required.  Drains 
shall be provided with threaded or caulked connection.  In lieu of a 
caulked joint between the drain outlet and waste pipe, a neoprene rubber 
gasket conforming to ASTM C 564 may be installed, provided that the drain 
is specifically designed for the rubber gasket compression type joint.  
Floor and shower drains shall conform to ASME A112.21.1M.

2.6.1.1   Metallic Shower Pan Drains

Where metallic shower pan membrane is installed, polyethylene drain with 
corrosion-resistant screws securing the clamping device shall be provided. 
Polyethylene drains shall have fittings to adapt drain to waste piping. 
Polyethylene for floor drains shall conform to ASTM D 1248.  Drains shall 
have separate cast-iron "P" trap, circular body, seepage pan, and strainer, 
unless otherwise indicated.

2.6.1.2   Drains and Backwater Valves

Drains and backwater valves installed in connection with waterproofed 
floors or shower pans shall be equipped with bolted-type device to securely 
clamp flashing.

2.6.2   Area Drains
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Area drains shall be plain pattern with polished stainless steel perforated 
or slotted grate and bottom outlet.  The drain shall be circular or square 
with a 300 mm (12 inch)  nominal overall width or diameter and 250 mm (10 
inch)  nominal overall depth.  Drains shall be cast iron with 
manufacturer's standard coating.  Grate shall be easily lifted out for 
cleaning.  Outlet shall be suitable for inside caulked connection to drain 
pipe.  Drains shall conform to ASME A112.21.1M.

2.6.3   Sight Drains

Sight drains shall consist of body, integral seepage pan, and adjustable 
strainer with perforated or slotted grate and funnel extension.  The 
strainer shall have a threaded collar to permit adjustment to floor 
thickness.  Drains shall be of double drainage pattern suitable for 
embedding in the floor construction.  A clamping device for attaching 
flashing or waterproofing membrane to the seepage pan without damaging the 
flashing or membrane shall be provided for other than concrete 
construction.  Drains shall have a galvanized heavy cast-iron body and 
seepage pan and chromium-plated bronze, nickel-bronze, or nickel-brass 
strainer and funnel combination.  Drains shall be provided with threaded or 
caulked connection and with a separate cast-iron "P" trap, unless otherwise 
indicated.  Drains shall be circular, unless otherwise indicated.  The 
funnel shall be securely mounted over an opening in the center of the 
strainer.  Minimum dimensions shall be as follows:

Area of strainer and collar   0.023 square meters (36 square 
inches) 

Height of funnel   95 mm (3-3/4 inches)  

Diameter of lower portion   50 mm (2 inches)  
of funnel

Diameter of upper portion   100 mm (4 inches) 
of funnel

2.7   SHOWER PAN

Shower pan may be copper, or nonmetallic material.

2.7.1   Sheet Copper

Sheet copper shall be 4.9 kg per square meter (16 ounce)  weight.

2.7.2   Plasticized Polyvinyl Chloride Shower Pan Material

Material shall be sheet form.  The material shall be 1.016 mm (0.040 inch)  
minimum thickness of plasticized polyvinyl chloride or chlorinated 
polyethylene and shall be in accordance with ASTM D 4551.

2.7.3   Nonplasticized Polyvinyl Chloride (PVC) Shower Pan Material

Material shall consist of a plastic waterproofing membrane in sheet form.  
The material shall be 1.016 mm (0.040 inch)  minimum thickness of 
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nonplasticized PVC and shall have the following minimum properties:

a.  ASTM D 638M or :

Ultimate Tensile Strength:  1.79 MPa (2600 psi) 
Ultimate Elongation:             398 percent
100 Percent Modulus:             3.07 MPa (445 psi) 

b.  ASTM D 1004:

Tear Strength:              53 kilonewtons per meter (300 pounds 
per inch)  

c.  ASTM E 96:

Permeance:                  0.46 ng per Pa per second per square 
meter (0.008 perms)  

d.  Other Properties:

Specific Gravity:           1.29
PVC Solvent:                Weldable
Cold Crack:                 minus 47 degrees C (-53 degrees F)  
Dimensional stability,
100 degrees C (212 minus 2.5 percent degrees F)  
Hardness, Shore A:          89

2.8   TRAPS

Unless otherwise specified, traps shall be plastic per ASTM F 409 or 
copper-alloy adjustable tube type with slip joint inlet and swivel.  Traps 
shall be without a cleanout.  Tubes shall be copper alloy with walls not 
less than 0.813 mm (0.032 inch)  thick within commercial tolerances, except 
on the outside of bends where the thickness may be reduced slightly in 
manufacture by usual commercial methods.  Inlets shall have rubber washer 
and copper alloy nuts for slip joints above the discharge level.  Swivel 
joints shall be below the discharge level and shall be of metal-to-metal or 
metal-to-plastic type as required for the application.  Nuts shall have 
flats for wrench grip.  Outlets shall have internal pipe thread, except 
that when required for the application, the outlets shall have sockets for 
solder-joint connections.  The depth of the water seal shall be not less 
than 50 mm (2 inches).   The interior diameter shall be not more than 3.2 
mm (1/8 inch)  over or under the nominal size, and interior surfaces shall 
be reasonably smooth throughout.  A copper alloy "P" trap assembly 
consisting of an adjustable "P" trap and threaded trap wall nipple with 
cast brass wall flange shall be provided for lavatories.  The assembly 
shall be a standard manufactured unit and may have a rubber-gasketed swivel 
joint.

2.9   WATER HEATERS

Water heater types and capacities shall be as indicated.     Each gas-fired 
water heater or booster water heater shall have controls with an adjustable 
range that includes 49 to 82 degrees C (120 to 180 degrees F).   Hot water 
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systems utilizing recirculation systems shall be tied into building 
off-hour controls.  The thermal efficiencies and standby heat losses shall 
conform to TABLE III for each type of water heater specified.  The only 
exception is that storage water heaters and hot water storage tanks having 
more than 2000 liters  storage capacity need not meet the standard loss 
requirement if the tank surface area is not insulated to R-12.5 and if a 
standing light is not used.  Plastic materials polyetherimide (PEI) and 
polyethersulfone (PES) are forbidden to be used for vent piping of 
combustion gases.

2.9.1   Automatic Storage Type

Heaters shall be complete with  control system, temperature gauge, and 
pressure gauge, and shall have ASME rated combination pressure and 
temperature relief valve.

2.9.1.1   Gas-Fired Type

Gas-fired water heaters shall conform to ANSI Z21.10.1 when input is 22 KO 
(75,000 But per hour)  or less or ANSI Z21.10.3 for heaters with input 
greater than 22 KO (75,000 But per hour). 

2.9.1.2   Electric Type

Electric type water heaters shall conform to UL 174 with dual heating 
elements.   Each element shall be 4.5 KW.  The elements shall be wired so 
that only one element can operate at a time.

2.10   PARAGRAPH DELETED AMEND 0001 

2.11   PUMPS

2.11.1   Circulating Pumps

Domestic hot water circulating pumps shall be electrically driven, 
single-stage, centrifugal, with mechanical seals, suitable for the intended 
service.  Pump capacities, efficiencies, motor sizes, speeds, and impeller 
types shall be as shown.  Pump and motor shall be  close-coupled with an 
overhung impeller, or supported by the piping on which it is installed.  
The shaft shall be one-piece, heat-treated, corrosion-resisting steel with 
impeller and smooth-surfaced housing of bronze.  Motor shall be totally 
enclosed, fan-cooled and shall have sufficient wattage (horsepower)  for 
the service required.  Pump shall conform to HI 1.1-1.5.  Each pump motor 
shall be equipped with an across-the-line magnetic controller in a NEMA 250, 
Type 1 enclosure with "START-STOP" switch in cover.  Pump motors smaller 
than 746 W (Fractional horsepower pump motors)  shall have integral thermal 
overload protection in accordance with Section 16415 ELECTRICAL WORK, 
INTERIOR.  Guards shall shield exposed moving parts.

2.11.2   Controls

Each pump motor shall be provided with enclosed across-the-line-type 
magnetic controller complete in a NEMA 250 Type 1 enclosure with three 
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position, "HAND-OFF-AUTOMATIC," selector switch in cover.  Pumps shall be 
automatically started and stopped by float or pressure switches, as 
indicated.  The pumps shall start and stop at the levels and pressures 
indicated.  

2.11.3   Flexible Connectors

Flexible connectors shall be provided at the suction and discharge of each 
pump that is 1 hp or larger.  Connectors shall be constructed of neoprene, 
rubber, or braided bronze, with Class 150 standard flanges.  Flexible 
connectors shall be line size and suitable for the pressure and temperature 
of the intended service.

2.12   DOMESTIC WATER SERVICE METER

Cold water meter shall be of the positive displacement type conforming to 
AWWA C700.  Meter register may be round or straight reading type,  as 
provided by the local utility.  Meter shall be provided with a pulse 
generator, remote readout register and all necessary wiring and accessories.

PART 3   EXECUTION

3.1   GENERAL INSTALLATION REQUIREMENTS

Piping located in air plenums shall conform to NFPA 90A requirements.  
Plastic pipe shall not be installed in air plenums.  Piping located in 
shafts that constitute air ducts or that enclose air ducts shall be 
noncombustible in accordance with NFPA 90A.  Installation of plastic pipe 
where in compliance with NFPA may be installed in accordance with PPFA-01.  
The plumbing system shall be installed complete with necessary fixtures, 
fittings, traps, valves, and accessories.  Water and drainage piping shall 
be extended 1.5 m  outside the building, unless otherwise indicated.  A 
gate valve   and drain shall be installed on the water service line inside 
the building approximately 150 mm above the floor from point of entry.  
Piping shall be connected to the exterior service lines or capped or 
plugged if the exterior service is not in place.  Sewer and water pipes 
shall be laid in separate trenches, except when otherwise shown.  Exterior 
underground utilities shall be at least 300 mm  below the average local 
frost depth  or as indicated on the drawings.  If trenches are closed or 
the pipes are otherwise covered before being connected to the service 
lines, the location of the end of each plumbing utility shall be marked 
with a stake or other acceptable means.  Valves shall be installed with 
control no lower than the valve body.

3.1.1   Water Pipe, Fittings, and Connections

3.1.1.1   Utilities

The piping shall be extended to fixtures, outlets, and equipment.  The 
hot-water and cold-water piping system shall be arranged and installed to 
permit draining.  The supply line to each item of equipment or fixture, 
except faucets, flush valves, or other control valves which are supplied 
with integral stops, shall be equipped with a shutoff valve to enable 
isolation of the item for repair and maintenance without interfering with 
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operation of other equipment or fixtures.  Supply piping to fixtures, 
faucets, hydrants, shower heads, and flushing devices shall be anchored to 
prevent movement.

3.1.1.2   Cutting and Repairing

The work shall be carefully laid out in advance, and unnecessary cutting of 
construction shall be avoided.  Damage to building, piping, wiring, or 
equipment as a result of cutting shall be repaired by mechanics skilled in 
the trade involved.

3.1.1.3   Protection of Fixtures, Materials, and Equipment

Pipe openings shall be closed with caps or plugs during installation. 
Fixtures and equipment shall be tightly covered and protected against dirt, 
water, chemicals, and mechanical injury.  Upon completion of the work, the 
fixtures, materials, and equipment shall be thoroughly cleaned, adjusted, 
and operated.  Safety guards shall be provided for exposed rotating 
equipment.

3.1.1.4   Mains, Branches, and Runouts

Piping shall be installed as indicated.  Pipe shall be accurately cut and 
worked into place without springing or forcing.  Structural portions of the 
building shall not be weakened.  Aboveground piping shall run parallel with 
the lines of the building, unless otherwise indicated.  Branch pipes from 
service lines may be taken from top, bottom, or side of main, using 
crossover fittings required by structural or installation conditions.  
Supply pipes, valves, and fittings shall be kept a sufficient distance from 
other work and other services to permit not less than 12 mm  between 
finished covering on the different services.  Bare and insulated water 
lines shall not bear directly against building structural elements so as to 
transmit sound to the structure or to prevent flexible movement of the 
lines.  Water pipe shall not be buried in or under floors unless 
specifically indicated or approved.  Changes in pipe sizes shall be made 
with reducing fittings.  Use of bushings will not be permitted except for 
use in situations in which standard factory fabricated components are 
furnished to accommodate specific excepted installation practice.  Change 
in direction shall be made with fittings, except that bending of pipe 100 
mm (4 inches)  and smaller will be permitted, provided a pipe bender is 
used and wide sweep bends are formed.  The center-line radius of bends 
shall be not less than six diameters of the pipe.  Bent pipe showing kinks, 
wrinkles, flattening, or other malformations will not be acceptable.

3.1.1.5   Pipe Drains

Pipe drains indicated shall consist of 20 mm (3/4 inch)  hose bibb with 
renewable seat and gate   valve ahead of hose bibb.  At other low points, 
20 mm (3/4 inch)  brass plugs or caps shall be provided.  Disconnection of 
the supply piping at the fixture is an acceptable drain.

3.1.1.6   Expansion and Contraction of Piping

Allowance shall be made throughout for expansion and contraction of water 
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pipe.  Each hot-water and hot-water circulation riser shall have expansion 
loops or other provisions such as offsets, changes in direction, etc., 
where indicated and/or required.  Risers shall be securely anchored as 
required or where indicated to force expansion to loops.  Branch 
connections from risers shall be made with ample swing or offset to avoid 
undue strain on fittings or short pipe lengths.  Horizontal runs of pipe 
over 15 m  in length shall be anchored to the wall or the supporting 
construction about midway on the run to force expansion, evenly divided, 
toward the ends.  Sufficient flexibility shall be provided on branch 
runouts from mains and risers to provide for expansion and contraction of 
piping.  Flexibility shall be provided by installing one or more turns in 
the line so that piping will spring enough to allow for expansion without 
straining.  If mechanical grooved pipe coupling systems are provided, the 
deviation from design requirements for expansion and contraction may be 
allowed pending approval of Contracting Officer.

3.1.1.7   Commercial-Type Water Hammer Arresters

Commercial-type water hammer arresters shall be provided on hot- and 
cold-water supplies and shall be located between the last and next to last 
fixture and additionally at the midpoint of lines of greater than 6096 mm, 
with precise location and sizing to be in accordance with PDI WH 201.  
Water hammer arresters, where concealed, shall be accessible by means of 
access doors or removable panels.  Commercial-type water hammer arresters 
shall conform to PDI WH 201.  Vertical capped pipe columns will not be 
permitted.

3.1.2   Joints

Installation of pipe and fittings shall be made in accordance with the 
manufacturer's recommendations.  Mitering of joints for elbows and notching 
of straight runs of pipe for tees will not be permitted.  Joints shall be 
made up with fittings of compatible material and made for the specific 
purpose intended.

3.1.2.1   Threaded

Threaded joints shall have American Standard taper pipe threads conforming 
to ASME B1.20.1.  Only male pipe threads shall be coated with graphite or 
with an approved graphite compound, or with an inert filler and oil, or 
shall have a polytetrafluoroethylene tape applied.

3.1.2.2   Mechanical Couplings

Grooved mechanical joints shall be prepared according to the coupling 
manufacturer's instructions.  Pipe and groove dimensions shall comply with 
the tolerances specified by the coupling manufacturer.  The diameter of 
grooves made in the field shall be measured using a "go/no-go" gauge, 
vernier or dial caliper, or narrow-land micrometer.  Groove width and 
dimension of groove from end of the pipe shall be measured and recorded for 
each change in grooving tool setup to verify compliance with coupling 
manufacturer's tolerances.  Grooved joints shall not be used in concealed 
locations.
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3.1.2.3   Union and Flanged

Unions, flanges and mechanical couplings shall not be concealed in walls, 
ceilings, or partitions.  Unions shall be used on pipe sizes 65 mm (2-1/2 
inches)  and smaller; flanges shall be used on pipe sizes 80 mm (3 inches)  
and larger.

3.1.2.4   Cast Iron Soil, Waste and Vent Pipe

Bell and spigot compression and hubless gasketed clamp joints for soil, 
waste and vent piping shall be installed per the manufacturer's 
recommendations.

3.1.2.5   Copper Tube and Pipe

The tube or fittings shall not be annealed when making connections.  
Connections shall be made with a multiflame torch.

a.  Brazed.  Brazed joints shall be made in conformance with AWS B2.2, 
MSS SP-73, and CDA Tube Handbook with flux and are acceptable for 
line sizes.  Copper to copper joints shall include the use of 
copper-phosphorus or copper-phosphorus-silver brazing metal 
without flux.  Brazing of dissimilar metals (copper to bronze or 
brass) shall include the use of flux with either a 
copper-phosphorus, copper-phosphorus-silver or a silver brazing 
filler metal.

b.  Soldered.  Soldered joints shall be made with flux and are only 
acceptable for lines 50 mm (2 inches)  and smaller.  Soldered 
joints shall conform to ASME B31.5 and CDA Tube Handbook.

c.  Copper Tube Extracted Joint.  An extracted mechanical joint may be 
made in copper tube.  Joint shall be produced with an appropriate 
tool by drilling a pilot hole and drawing out the tube surface to 
form a collar having a minimum height of three times the thickness 
of the tube wall.  To prevent the branch tube from being inserted 
beyond the depth of the extracted joint, dimpled depth stops shall 
be provided.  Branch tube shall be notched for proper penetration 
into fitting to ensure a free flow joint.  Extracted joints shall 
be brazed in accordance with NAPHCC Plumbing Code using B-Cup 
series filler metal in accordance with MSS SP-73.  Soldered 
extracted joints will not be permitted.

3.1.2.6   Plastic Pipe

Acrylonitrile-Butadiene-Styrene (ABS) pipe shall have joints made with 
solvent cement.  PVC and CPVC pipe shall have joints made with solvent 
cement elastomeric, threading, (threading of Schedule 80 Pipe is allowed 
only where required for disconnection and inspection; threading of Schedule 
40 Pipe is not allowed), or mated flanged.

3.1.2.7   Other Joint Methods

3.1.3   Dissimilar Pipe Materials
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Connections between ferrous and non-ferrous copper water pipe shall be made 
with dielectric unions or flange waterways.  Connecting joints between 
plastic and metallic pipe shall be made with transition fitting for the 
specific purpose.

3.1.4   Corrosion Protection for Buried Pipe and Fittings

3.1.4.1   Cast Iron and Ductile Iron

Pressure pipe shall have protective coating, a cathodic protection system, 
and joint bonding.  Pipe, fittings, and joints shall have a protective 
coating.  The protective coating shall be completely encasing polyethylene 
tube or sheet in accordance with AWWA C105.  Joints and fittings shall be 
cleaned, coated with primer, and wrapped with tape.  The pipe shall be 
cleaned, coated, and wrapped prior to pipe tightness testing.  Joints and 
fittings shall be cleaned, coated, and wrapped after pipe tightness 
testing.  Tape shall conform to AWWA C203 and shall be applied with a 50 
percent overlap.  Primer shall be as recommended by the tape manufacturer.

3.1.4.2   Steel

Steel pipe, joints, and fittings shall be cleaned, coated with primer, and 
wrapped with tape.  Pipe shall be cleaned, coated, and wrapped prior to 
pipe tightness testing.  Joints and fittings shall be cleaned, coated, and 
wrapped after pipe tightness testing.  Tape shall conform to AWWA C203 and 
shall be applied with a 50 percent overlap.  Primer shall be as recommended 
by the tape manufacturer.

3.1.5   Pipe Sleeves and Flashing

Pipe sleeves shall be furnished and set in their proper and permanent 
location.

3.1.5.1   Sleeve Requirements

Pipes passing through concrete or masonry walls or concrete floors or roofs 
shall be provided with pipe sleeves fitted into place at the time of 
construction.  Sleeves are not required for cast-iron soil pipe passing 
through concrete slab on grade, except where penetrating a membrane 
waterproof floor.  A modular mechanical type sealing assembly may be 
installed in lieu of a waterproofing clamping flange and caulking and 
sealing of annular space between pipe and sleeve.  The seals shall consist 
of interlocking synthetic rubber links shaped to continuously fill the 
annular space between the pipe and sleeve with corrosion-protected carbon 
steel bolts, nuts, and pressure plates.  The links shall be loosely 
assembled with bolts to form a continuous rubber belt around the pipe with 
a pressure plate under each bolt head and each nut.  After the seal 
assembly is properly positioned in the sleeve, tightening of the bolt shall 
cause the rubber sealing elements to expand and provide a watertight seal 
between the pipe and the sleeve.  Each seal assembly shall be sized as 
recommended by the manufacturer to fit the pipe and sleeve involved. 
Sleeves shall not be installed in structural members, except where 
indicated or approved.  Rectangular and square openings shall be as 
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detailed.  Each sleeve shall extend through its respective floor, or roof, 
and shall be cut flush with each surface, except for special circumstances. 
Pipe sleeves passing through floors in wet areas such as mechanical 
equipment rooms, lavatories, kitchens, and other plumbing fixture areas 
shall extend a minimum of 100 mm  above the finished floor.  Unless 
otherwise indicated, sleeves shall be of a size to provide a minimum of 6 
mm (1/4 inch)  clearance between bare pipe and inside of sleeve or between 
jacket over insulation and sleeves.  Sleeves in bearing walls shall be 
steel pipe or cast-iron pipe.  Sleeves for membrane waterproof floors shall 
be steel pipe, cast-iron pipe, or plastic pipe.  Membrane clamping devices 
shall be provided on pipe sleeves for waterproof floors.  Sleeves in 
nonbearing walls or ceilings may be steel pipe, cast-iron pipe, galvanized 
sheet metal with lock-type longitudinal seam, or moisture-resistant fiber 
or plastic.  Plastic sleeves shall not be used in nonbearing fire walls, 
roofs, or floor/ceilings.  Except as otherwise specified, the annular space 
between pipe and sleeve, or between jacket over insulation and sleeve, 
shall be sealed as indicated with sealants conforming to ASTM C 920 and 
with a primer, backstop material and surface preparation as specified in 
Section 07900 JOINT SEALING.  Pipes passing through sleeves in concrete 
floors over crawl spaces shall be sealed as specified above.  The annular 
space between pipe and sleeve or between jacket over insulation and sleeve 
shall not be sealed for interior walls which are not designated as fire 
rated.  Sleeves through below-grade walls in contact with earth shall be 
recessed 12 mm  from wall surfaces on both sides.  Annular space between 
pipe and sleeve shall be filled with backing material and sealants in the 
joint between the pipe and  masonry wall as specified above.  Sealant 
selected for the earth side of the wall shall be compatible with 
dampproofing/waterproofing materials that are to be applied over the joint 
sealant.

3.1.5.2   Flashing Requirements

Pipes passing through roof or floor waterproofing membrane shall be 
installed through a 4.9 kg per square meter (16 ounce)  copper flashing, 
each within an integral skirt or flange.  Flashing shall be suitably 
formed, and the skirt or flange shall extend not less than 200 mm  from the 
pipe and shall be set over the roof or floor membrane in a solid coating of 
bituminous cement.  The flashing shall extend up the pipe a minimum of 250 
mm.   For cleanouts, the flashing shall be turned down into the hub and 
caulked after placing the ferrule.  Pipes passing through pitched roofs 
shall be flashed, using lead or copper flashing, with an adjustable 
integral flange of adequate size to extend not less than 200 mm  from the 
pipe in all directions and lapped into the roofing to provide a watertight 
seal.  The annular space between the flashing and the bare pipe or between 
the flashing and the metal-jacket-covered insulation shall be sealed as 
indicated.  Flashing for dry vents shall be turned down into the pipe to 
form a waterproof joint.  Pipes, up to and including 250 mm (10 inches)  in 
diameter, passing through roof or floor waterproofing membrane may be 
installed through a cast-iron sleeve with caulking recess, anchor lugs, 
flashing-clamp device, and pressure ring with brass bolts.  Flashing shield 
shall be fitted into the sleeve clamping device.  Pipes passing through 
wall waterproofing membrane shall be sleeved as described above.  A 
waterproofing clamping flange shall be installed.
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3.1.5.3   Waterproofing

Waterproofing at floor-mounted water closets shall be accomplished by 
forming a flashing guard from soft-tempered sheet copper.  The center of 
the sheet shall be perforated and turned down approximately 40 mm  to fit 
between the outside diameter of the drainpipe and the inside diameter of 
the cast-iron or steel pipe sleeve.  The turned-down portion of the 
flashing guard shall be embedded in sealant to a depth of approximately 40 
mm;  then the sealant shall be finished off flush to floor level between 
the flashing guard and drainpipe.  The flashing guard of sheet copper shall 
extend not less than 200 mm  from the drainpipe and shall be lapped between 
the floor membrane in a solid coating of bituminous cement.  If cast-iron 
water closet floor flanges are used, the space between the pipe sleeve and 
drainpipe shall be sealed with sealant and the flashing guard shall be 
upturned approximately 40 mm  to fit the outside diameter of the drainpipe 
and the inside diameter of the water closet floor flange.  The upturned 
portion of the sheet fitted into the floor flange shall be sealed.

3.1.5.4   Optional Counterflashing

Instead of turning the flashing down into a dry vent pipe, or caulking and 
sealing the annular space between the pipe and flashing or 
metal-jacket-covered insulation and flashing, counterflashing may be 
accomplished by utilizing the following:

a.  A standard roof coupling for threaded pipe up to 150 mm (6 inches) 
 in diameter.

b.  A tack-welded or banded-metal rain shield around the pipe.

3.1.5.5   Pipe Penetrations of Slab on Grade Floors

Where pipes, fixture drains, floor drains, cleanouts or similar items 
penetrate slab on grade floors, except at penetrations of floors with 
waterproofing membrane as specified in paragraphs Flashing Requirements and 
Waterproofing, a groove 6 to 13 mm  wide by 6 to 10 mm  deep shall be 
formed around the pipe, fitting or drain.  The groove shall be filled with 
a sealant as specified in Section 07900 JOINT SEALING.

3.1.6   Fire Seal

Where pipes pass through fire walls, fire-partitions, fire-rated pipe chase 
walls or floors above grade, a fire seal shall be provided as specified in 
Section 07840 FIRESTOPPING.

3.1.7   Supports

3.1.7.1   General

Hangers used to support piping 50 mm (2 inches)  and larger shall be 
fabricated to permit adequate adjustment after erection while still 
supporting the load.  Pipe guides and anchors shall be installed to keep 
pipes in accurate alignment, to direct the expansion movement, and to 
prevent buckling, swaying, and undue strain.  Piping subjected to vertical 
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movement when operating temperatures exceed ambient temperatures shall be 
supported by variable spring hangers and supports or by constant support 
hangers.  In the support of multiple pipe runs on a common base member, a 
clip or clamp shall be used where each pipe crosses the base support 
member.  Spacing of the base support members shall not exceed the hanger 
and support spacing required for an individual pipe in the multiple pipe 
run.  Threaded sections of rods shall not be formed or bent.

3.1.7.2   Pipe Supports and Structural Bracing, Seismic Requirements

Piping and attached valves shall be supported and braced to resist seismic 
loads as specified in Sections 13080 SEISMIC PROTECTION FOR MISCELLANEOUS 
EQUIPMENT and 15070 SEISMIC PROTECTION FOR MECHANICAL EQUIPMENT .  
Structural steel required for reinforcement to properly support piping, 
headers, and equipment, but not shown, shall be provided.  Material used 
for supports shall be as specified in Section 05120 STRUCTURAL STEEL.

3.1.7.3   Pipe Hangers, Inserts, and Supports

Installation of pipe hangers, inserts and supports shall conform to MSS 
SP-58 and MSS SP-69, except as modified herein.

a.  Types 5, 12, and 26 shall not be used.

b.  Type 3 shall not be used on insulated pipe.

c.  Type 18 inserts shall be secured to concrete forms before concrete 
is placed.  Continuous inserts which allow more adjustment may be 
used if they otherwise meet the requirements for type 18 inserts.

d.  Type 19 and 23 C-clamps shall be torqued per MSS SP-69 and shall 
have both locknuts and retaining devices furnished by the 
manufacturer.  Field-fabricated C-clamp bodies or retaining 
devices are not acceptable.

e.  Type 20 attachments used on angles and channels shall be furnished 
with an added malleable-iron heel plate or adapter.

f.  Type 24 may be used only on trapeze hanger systems or on 
fabricated frames.

g.  Type 39 saddles shall be used on insulated pipe 100 mm (4 inches)  
and larger when the temperature of the medium is 15 degrees C  or 
higher.  Type 39 saddles shall be welded to the pipe.

h.  Type 40 shields shall:

(1)  Be used on insulated pipe less than 100 mm (4 inches). 

(2)  Be used on insulated pipe 100 mm (4 inches)  and larger when 
the temperature of the medium is 15 degrees C  or less.

(3)  Have a high density insert for pipe 50 mm (2 inches)  and 
larger and for smaller pipe sizes when the insulation is suspected 
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of being visibly compressed, or distorted at or near the 
shield/insulation interface.  High density inserts shall have a 
density of 128 kg per cubic meter (8 pcf)  or greater.

i.  Horizontal pipe supports shall be spaced as specified in MSS SP-69 
and a support shall be installed not over 300 mm  from the pipe 
fitting joint at each change in direction of the piping.  Pipe 
supports shall be spaced not over 1.5 m  apart at valves.  
Operating temperatures in determining hanger spacing for PVC or 
CPVC pipe shall be 49 degrees C  for PVC and 82 degrees C  for 
CPVC.  Horizontal pipe runs shall include allowances for expansion 
and contraction.

j.  Vertical pipe shall be supported at each floor, except at 
slab-on-grade, at intervals of not more than 4.5 m  nor more than 
2 m  from end of risers, and at vent terminations.  Vertical pipe 
risers shall include allowances for expansion and contraction.

k.  Type 40 shields used on insulated pipe shall have high density 
inserts with a density of 128 kg per cubic meter (8 pcf)  or 
greater.

l.  Type 35 guides using steel, reinforced polytetrafluoroethylene 
(PTFE) or graphite slides shall be provided to allow longitudinal 
pipe movement.  Slide materials shall be suitable for the system 
operating temperatures, atmospheric conditions, and bearing loads 
encountered.  Lateral restraints shall be provided as needed.  
Where steel slides do not require provisions for lateral restraint 
the following may be used:

(1)  On pipe 100 mm (4 inches)  and larger when the temperature of 
the medium is 15 degrees C  or higher, a Type 39 saddle, welded to 
the pipe, may freely rest on a steel plate.

(2)  On pipe less than 100 mm (4 inches)  a Type 40 shield, 
attached to the pipe or insulation, may freely rest on a steel 
plate.

(3)  On pipe 100 mm (4 inches)  and larger carrying medium less 
that 15 degrees C  a Type 40 shield, attached to the pipe or 
insulation, may freely rest on a steel plate.

m.  Pipe hangers on horizontal insulated pipe shall be the size of the 
outside diameter of the insulation.  The insulation shall be 
continuous through the hanger on all pipe sizes and applications.

n.  Where there are high system temperatures and welding to piping is 
not desirable, the type 35 guide shall include a pipe cradle, 
welded to the guide structure and strapped securely to the pipe.  
The pipe shall be separated from the slide material by at least 
100 mm  or by an amount adequate for the insulation, whichever is 
greater.

o.  Hangers and supports for plastic pipe shall not compress, distort, 
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cut or abrade the piping, and shall allow free movement of pipe 
except where otherwise required in the control of 
expansion/contraction.

3.1.8   Welded Installation

Plumbing pipe weldments shall be as indicated.  Changes in direction of 
piping shall be made with welding fittings only; mitering or notching pipe 
to form elbows and tees or other similar type construction will not be 
permitted.  Branch connection may be made with either welding tees or 
forged branch outlet fittings.  Branch outlet fittings shall be forged, 
flared for improvement of flow where attached to the run, and reinforced 
against external strains.  Beveling, alignment, heat treatment, and 
inspection of weld shall conform to ASME B31.1.  Weld defects shall be 
removed and repairs made to the weld, or the weld joints shall be entirely 
removed and rewelded.  After filler metal has been removed from its 
original package, it shall be protected or stored so that its 
characteristics or welding properties are not affected.  Electrodes that 
have been wetted or that have lost any of their coating shall not be used.

3.1.9   Pipe Cleanouts

Pipe cleanouts shall be the same size as the pipe except that cleanout 
plugs larger than 100 mm (4 inches)  will not be required.  A cleanout 
installed in connection with cast-iron soil pipe shall consist of a 
long-sweep 1/4 bend or one or two 1/8 bends extended to the place shown.  
An extra-heavy cast-brass or cast-iron ferrule with countersunk cast-brass 
head screw plug shall be caulked into the hub of the fitting and shall be 
flush with the floor.  Cleanouts in connection with other pipe, where 
indicated, shall be T-pattern, 90-degree branch drainage fittings with 
cast-brass screw plugs, except plastic plugs shall be installed in plastic 
pipe.  Plugs shall be the same size as the pipe up to and including 100 mm 
(4 inches).   Cleanout tee branches with screw plug shall be installed at 
the foot of soil and waste stacks, at the foot of interior downspouts, on 
each connection to building storm drain where interior downspouts are 
indicated, and on each building drain outside the building.  Cleanout tee 
branches may be omitted on stacks in single story buildings with 
slab-on-grade construction or where less than 450 mm  of crawl space is 
provided under the floor.  Cleanouts on pipe concealed in partitions shall 
be provided with chromium plated bronze, nickel bronze, nickel brass or 
stainless steel flush type access cover plates.  Round access covers shall 
be provided and secured to plugs with securing screw.  Square access covers 
may be provided with matching frames, anchoring lugs and cover screws.  
Cleanouts in finished walls shall have access covers and frames installed 
flush with the finished wall.  Cleanouts installed in finished floors 
subject to foot traffic shall be provided with a chrome-plated cast brass, 
nickel brass, or nickel bronze cover secured to the plug or cover frame and 
set flush with the finished floor.  Heads of fastening screws shall not 
project above the cover surface.  Where cleanouts are provided with 
adjustable heads, the heads shall be cast iron  .

3.2   WATER HEATERS AMEND 0001

3.2.1   Relief Valves
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No valves shall be installed between a relief valve and its water heater  . 
 The P&T relief valve shall be installed where the valve actuator comes in 
contact with the hottest water in the heater.  Whenever possible, the 
relief valve shall be installed directly in a tapping in the tank or 
heater; otherwise, the P&T valve shall be installed in the hot-water outlet 
piping.  A vacuum relief valve shall be provided on the cold water supply 
line to the  water heater and mounted above and within 150 mm  above the 
top of the  water heater.

3.2.2   Installation of Gas-  Water Heater

Installation shall conform to NFPA 54 for gas fired .  Storage water 
heaters that are not equipped with integral heat traps and having vertical 
pipe risers shall be installed with heat traps directly on both the inlet 
and outlet.  Circulating systems need not have heat traps installed.  An 
acceptable heat trap may be a piping arrangement such as elbows connected 
so that the inlet and outlet piping make vertically upward runs of not less 
than 600 mm  just before turning downward or directly horizontal into the 
water heater's inlet and outlet fittings.  Commercially available heat 
traps, specifically designed by the manufacturer for the purpose of 
effectively restricting the natural tendency of hot water to rise through 
vertical inlet and outlet piping during standby periods may also be 
approved.

3.2.3   PARAGRAPH DELETED AMEND 0001Phenolic Resin Application Process

3.2.4   Heat Traps

Piping to and from each water heater  AMEND 0001shall be routed 
horizontally and downward a minimum of 600 mm  before turning in an upward 
direction.

3.2.5   Connections to Water Heaters

Connections of metallic pipe to water heaters shall be made with dielectric 
unions or flanges.

3.3   FIXTURES AND FIXTURE TRIMMINGS

Angle stops, straight stops, stops integral with the faucets, or concealed 
type of lock-shield, and loose-key pattern stops for supplies with 
threaded, sweat or solvent weld inlets shall be furnished and installed 
with fixtures.  Where connections between copper tubing and faucets are 
made by rubber compression fittings, a beading tool shall be used to 
mechanically deform the tubing above the compression fitting.  Exposed 
traps and supply pipes for fixtures and equipment shall be connected to the 
rough piping systems at the wall, unless otherwise specified under the 
item.  Floor and wall escutcheons shall be as specified.  Drain lines and 
hot water lines of fixtures for handicapped personnel shall be insulated 
and do not require polished chrome finish.  Plumbing fixtures and 
accessories shall be installed within the space shown.
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3.3.1   Fixture Connections

Where space limitations prohibit standard fittings in conjunction with the 
cast-iron floor flange, special short-radius fittings shall be provided. 
Connections between earthenware fixtures and flanges on soil pipe shall be 
made gastight and watertight with a closet-setting compound or neoprene 
gasket and seal.  Use of natural rubber gaskets or putty will not be 
permitted.  Fixtures with outlet flanges shall be set the proper distance 
from floor or wall to make a first-class joint with the closet-setting 
compound or gasket and fixture used.

3.3.2   Flushometer Valves

Flushometer valves shall be secured to prevent movement by anchoring the 
long finished top spud connecting tube to wall adjacent to valve with 
approved metal bracket.  Flushometer valves for water closets shall be 
installed 1 m  above the floor.  Bumpers for water closet seats shall be 
installed on the  flushometer stop .

3.3.3   Height of Fixture Rims Above Floor

Lavatories shall be mounted with rim 775 mm  above finished floor.  
Wall-hung drinking fountains and water coolers shall be installed with rim 
1020 mm  above floor.  Wall-hung service sinks shall be mounted with rim 
700 mm  above the floor.  Installation of fixtures for use by the 
physically handicapped shall be in accordance with CABO A117.1.

3.3.4   Shower Bath Outfits

The area around the water supply piping to the mixing valves and behind the 
escutcheon plate shall be made watertight by caulking or gasketing.

3.3.5   Fixture Supports

Fixture supports for off-the-floor lavatories, urinals, water closets, and 
other fixtures of similar size, design, and use, shall be of the 
chair-carrier type.  The carrier shall provide the necessary means of 
mounting the fixture, with a foot or feet to anchor the assembly to the 
floor slab.  Adjustability shall be provided to locate the fixture at the 
desired height and in proper relation to the wall.  Support plates, in lieu 
of chair carrier, shall be fastened to the wall structure only where it is 
not possible to anchor a floor-mounted chair carrier to the floor slab.

3.3.5.1   Support for Solid Masonry Construction

Chair carrier shall be anchored to the floor slab.  Where a floor-anchored 
chair carrier cannot be used, a suitable wall plate shall be imbedded in 
the masonry wall.

3.3.5.2   Support for Cellular-Masonry Wall Construction

Chair carrier shall be anchored to floor slab.  Where a floor-anchored 
chair carrier cannot be used, a suitable wall plate shall be fastened to 
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the cellular wall using through bolts and a back-up plate.

3.3.5.3   Support for Steel Stud Frame Partitions

Chair carrier shall be used.  The anchor feet and tubular uprights shall be 
of the heavy duty design; and feet (bases) shall be steel and welded to a 
square or rectangular steel tube upright.  Wall plates, in lieu of 
floor-anchored chair carriers, shall be used only if adjoining steel 
partition studs are suitably reinforced to support a wall plate bolted to 
these studs.

3.3.6   Backflow Prevention Devices

Plumbing fixtures, equipment, and pipe connections shall not cross connect 
or interconnect between a potable water supply and any source of nonpotable 
water.  Backflow preventers shall be installed where indicated and in 
accordance with NAPHCC Plumbing Code at all other locations necessary to 
preclude a cross-connect or interconnect between a potable water supply and 
any nonpotable substance.  In addition backflow preventers shall be 
installed at all locations where the potable water outlet is below the 
flood level of the equipment, or where the potable water outlet will be 
located below the level of the nonpotable substance.  Backflow preventers 
shall be located so that no part of the device will be submerged.  Backflow 
preventers shall be of sufficient size to allow unrestricted flow of water 
to the equipment, and preclude the backflow of any nonpotable substance 
into the potable water system.  Access shall be provided for maintenance 
and testing.  Each device shall be a standard commercial unit.

3.3.7   Access Panels

Access panels shall be provided for concealed valves and controls, or any 
item requiring inspection or maintenance.  Access panels shall be of 
sufficient size and located so that the concealed items may be serviced, 
maintained, or replaced.  Access panels shall be as specified in Section 
05500 MISCELLANEOUS METAL.

3.3.8   Sight Drains

Sight drains shall be installed so that the indirect waste will terminate 
50 mm  above the flood rim of the funnel to provide an acceptable air gap.

3.3.9   Traps

Each trap shall be placed as near the fixture as possible, and no fixture 
shall be double-trapped.  Traps installed on cast-iron soil pipe shall be 
cast iron.  Traps installed on steel pipe or copper tubing shall be 
recess-drainage pattern, or brass-tube type.  Traps installed on plastic 
pipe may be plastic conforming to ASTM D 3311.  Traps for acid-resisting 
waste shall be of the same material as the pipe.

3.3.10   Shower Pans

Before installing shower pan, subfloor shall be free of projections such as 
nail heads or rough edges of aggregate.  Drain shall be a bolt-down, 
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clamping-ring type with weepholes, installed so the lip of the subdrain is 
flush with subfloor.

3.3.10.1   General

The floor of each individual shower, the shower-area portion of combination 
shower and drying room, and the entire shower and drying room where the two 
are not separated by curb or partition, shall be made watertight with a 
shower pan fabricated in place.  The shower pan material shall be cut to 
size and shape of the area indicated, in one piece to the maximum extent 
practicable, allowing a minimum of 150 mm  for turnup on walls or 
partitions, and shall be folded over the curb with an approximate return of 
1/4 of curb height.  The upstands shall be placed behind any wall or 
partition finish.  Subflooring shall be smooth and clean, with nailheads 
driven flush with surface, and shall be sloped to drain.  Shower pans shall 
be clamped to drains with the drain clamping ring.

3.3.10.2   Metal Shower Pans

When a shower pan of required size cannot be furnished in one piece, metal 
pieces shall be joined with a flatlock seam and soldered or burned.  The 
corners shall be folded, not cut, and the corner seam shall be soldered or 
burned.  Pans, including upstands, shall be coated on all surfaces with one 
brush coat of asphalt.  Asphalt shall be applied evenly at not less than 1 
liter per square meter.   A layer of felt covered with building paper shall 
be placed between shower pans and wood floors.  The joining surfaces of 
metal pan and drain shall be given a brush coat of asphalt after the pan is 
connected to the drain.

3.3.10.3   Nonplasticized Chlorinated Polyethylene Shower Pans

Corners of nonplasticized chlorinated polyethylene shower pans shall be 
folded against the upstand by making a pig-ear fold.  Hot-air gun or heat 
lamp shall be used in making corner folds.  Each pig-ear corner fold shall 
be nailed or stapled 12 mm  from the upper edge to hold it in place.  Nails 
shall be galvanized large-head roofing nails.  On metal framing or studs, 
approved duct tape shall be used to secure pig-ear fold and membrane.  
Where no backing is provided between the studs, the membrane slack shall be 
taken up by pleating and stapling or nailing to studding 12 mm  from upper 
edge.  To adhere the membrane to vertical surfaces, the back of the 
membrane and the surface to which it will be applied shall be coated with 
adhesive that becomes dry to the touch in 5 to 10 minutes, after which the 
membrane shall be pressed into place.  Surfaces to be solvent-welded shall 
be clean.  Surfaces to be joined with xylene shall be initially sprayed and 
vigorously cleaned with a cotton cloth, followed by final coating of xylene 
and the joining of the surfaces by roller or equivalent means.  If ambient 
or membrane temperatures are below 4 degrees C the membrane and the joint 
shall be heated prior to application of xylene.  Heat may be applied with 
hot-air gun or heat lamp, taking precautions not to scorch the membrane.  
Adequate ventilation and wearing of gloves are required when working with 
xylene.  Membrane shall be pressed into position on the drain body, and 
shall be cut and fit to match so that membrane can be properly clamped and 
an effective gasket-type seal provided.  On wood subflooring, two layers of 
0.73 kg per square meter (15 pound)  dry felt shall be installed prior to 
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installation of shower pan to ensure a smooth surface for installation.

3.3.10.4   Nonplasticized Polyvinyl Chloride (PVC) Shower Pans

Nonplasticized PVC shall be turned up behind walls or wall surfaces a 
distance of not less than 150 mm  in room areas and 75 mm  above curb level 
in curbed spaces with sufficient material to fold over and fasten to 
outside face of curb.  Corners shall be pig-ear type and folded between pan 
and studs.  Only top 25 mm  of upstand shall be nailed to hold in place.  
Nails shall be galvanized large-head roofing type.  Approved duct tape 
shall be used on metal framing or studs to secure pig-ear fold and 
membrane.  Where no backing is provided between studs, the membrane slack 
shall be taken up by pleating and stapling or nailing to studding at top 
inch of upstand.  To adhere the membrane to vertical surfaces, the back of 
the membrane and the surface to which it is to be applied shall be coated 
with adhesive that becomes dry to the touch in 5 to 10 minutes, after which 
the membrane shall be pressed into place.  Trim for drain shall be exactly 
the size of drain opening.  Bolt holes shall be pierced to accommodate 
bolts with a tight fit.  Adhesive shall be used between pan and subdrain.  
Clamping ring shall be bolted firmly.  A small amount of gravel or porous 
materials shall be placed at weepholes so that holes remain clear when 
setting bed is poured.  Membrane shall be solvent welded with PVC solvent 
cement.  Surfaces to be solvent welded shall be clean (free of grease and 
grime).  Sheets shall be laid on a flat surface with an overlap of about 50 
mm.   Top edge shall be folded back and surface primed with a PVC primer.  
PVC cement shall be applied and surfaces immediately placed together, while 
still wet.  Joint shall be lightly rolled with a paint roller, then as the 
joint sets shall be rolled firmly but not so hard as to distort the 
material.  In long lengths, about 600 or 900 mm  at a time shall be welded. 
 On wood subflooring, two layers of 0.73 kg per square meter (15 pound)  
felt shall be installed prior to installation of shower pan to ensure a 
smooth surface installation.

3.4   VIBRATION-ABSORBING FEATURES

Mechanical equipment, including compressors and pumps, shall be isolated 
from the building structure by approved vibration-absorbing features, 
unless otherwise shown.  Each foundation shall include an adequate number 
of standard isolation units.  Each unit shall consist of machine and floor 
or foundation fastening, together with intermediate isolation material, and 
shall be a standard product with printed load rating.  Piping connected to 
mechanical equipment shall be provided with flexible connectors.  Isolation 
unit installation shall limit vibration to 25___ percent of the lowest 
equipment rpm.

3.4.1   Tank- or Skid-Mounted Compressors

Floor attachment shall be as recommended by compressor manufacturer.

3.5   WATER METER REMOTE READOUT REGISTER

The remote readout register shall be mounted at the location indicated or 
as directed by the Contracting Officer.
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3.6   IDENTIFICATION SYSTEMS

3.6.1   Identification Tags

Identification tags made of brass, engraved laminated plastic, or engraved 
anodized aluminum, indicating service and valve number shall be installed 
on valves, except those valves installed on supplies at plumbing fixtures. 
Tags shall be 35 mm (1-3/8 inch)  minimum diameter, and marking shall be 
stamped or engraved.  Indentations shall be black, for reading clarity.  
Tags shall be attached to valves with No. 12 AWG, copper wire, 
chrome-plated beaded chain, or plastic straps designed for that purpose.

3.6.2   Pipe Color Code Marking

Color code marking of piping shall be as specified in Section 09900 
PAINTING, GENERAL.

3.6.3   Color Coding Scheme for Locating Hidden Utility Components

Scheme shall be provided in buildings having suspended grid ceilings.  The 
color coding scheme shall identify points of access for maintenance and 
operation of operable components which are not visible from the finished 
space and installed in the space directly above the suspended grid ceiling. 
The operable components shall include valves, dampers, switches, linkages 
and thermostats.  The color coding scheme shall consist of a color code 
board and colored metal disks.  Each colored metal disk shall be 
approximately 12 mm  in diameter and secured to removable ceiling panels 
with fasteners.  The fasteners shall be inserted into the ceiling panels so 
that the fasteners will be concealed from view.  The fasteners shall be 
manually removable without tools and shall not separate from the ceiling 
panels when panels are dropped from ceiling height.  Installation of 
colored metal disks shall follow completion of the finished surface on 
which the disks are to be fastened.  The color code board shall have the 
approximate dimensions of 1 m  width, 750 mm  height, and 12 mm  thickness. 
 The board shall be made of wood fiberboard and framed under glass or 1.6 
mm (1/16 inch)  transparent plastic cover.  Unless otherwise directed, the 
color code symbols shall be approximately 20 mm (3/4 inch)  in diameter and 
the related lettering in 12 mm  high capital letters.  The color code board 
shall be mounted and located in the mechanical or equipment room.  The 
color code system shall be as indicated below:

               Color         System       Item        Location

              YELLOW          GAS         PIPE         MECH RM 
                RED           FIRE PRO    PIPE         FACILITY

3.7   ESCUTCHEONS

Escutcheons shall be provided at finished surfaces where bare or insulated 
piping, exposed to view, passes through floors, walls, or ceilings, except 
in boiler, utility, or equipment rooms.  Escutcheons shall be fastened 
securely to pipe or pipe covering and shall be satin-finish, 
corrosion-resisting steel, polished chromium-plated zinc alloy, or polished 
chromium-plated copper alloy.  Escutcheons shall be either one-piece or 
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split-pattern, held in place by internal spring tension or setscrew.

3.8   PAINTING

Painting of pipes, hangers, supports, and other iron work, either in 
concealed spaces or exposed spaces, is specified in Section 09900 PAINTING, 
GENERAL.

3.9   TESTS, FLUSHING AND DISINFECTION

3.9.1   Plumbing System

The following tests shall be performed on the plumbing system in accordance 
with NAPHCC Plumbing Code.

a.  Drainage and Vent Systems Tests.

b.  Building Sewers Tests.

c.  Water Supply Systems Tests.

3.9.1.1   Test of Backflow Prevention Assemblies

Backflow prevention assembly shall be tested using gauges specifically 
designed for the testing of backflow prevention assemblies.  Gauges shall 
be tested annually for accuracy in accordance with the University of 
Southern California's Foundation of Cross Connection Control and Hydraulic 
Research or the American Water Works Association Manual of Cross Connection 
(Manual M-14).  Report form for each assembly shall include, as a minimum, 
the following:

Data on Device                   Data on Testing Firm
Type of Assembly                 Name
Manufacturer                     Address
Model Number                     Certified Tester
Serial Number                    Certified Tester No.
Size                             Date of Test
Location
Test Pressure Readings           Serial Number and Test Data of 
Gauges

If the unit fails to meet specified requirements, the unit shall be 
repaired and retested.

3.9.1.2   Shower Pans

After installation of the pan and finished floor, the drain shall be 
temporarily plugged below the weep holes.  The floor area shall be flooded 
with water to a minimum depth of 25 mm  for a period of 24 hours.  Any drop 
in the water level during test, except for evaporation, will be reason for 
rejection, repair, and retest.

3.9.2   Defective Work
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If inspection or test shows defects, such defective work or material shall 
be replaced or repaired as necessary and inspection and tests shall be 
repeated.  Repairs to piping shall be made with new materials.  Caulking of 
screwed joints or holes will not be acceptable.

3.9.3   System Flushing

Before operational tests or disinfection, potable water piping system shall 
be flushed with potable water.  In general, sufficient water shall be used 
to produce a minimum water velocity of 0.762 meters per second (2.5 feet 
per second)  through piping being flushed.  Flushing shall be continued 
until entrained dirt and other foreign materials have been removed and 
until discharge water shows no discoloration.  System shall be drained at 
low points.  Strainer screens shall be removed, cleaned, and replaced.  
After flushing and cleaning, systems shall be prepared for testing by 
immediately filling water piping with clean, fresh potable water.  Any 
stoppage, discoloration, or other damage to the finish, furnishings, or 
parts of the building due to the Contractor's failure to properly clean the 
piping system shall be repaired by the Contractor.  When the system 
flushing is complete, the hot-water system shall be adjusted for uniform 
circulation.  Flushing devices and automatic control systems shall be 
adjusted for proper operation.

3.9.4   Operational Test

Upon completion of flushing and prior to disinfection procedures,  the 
Contractor shall subject the plumbing system to operating tests to 
demonstrate satisfactory functional and operational efficiency.  Such 
operating tests shall cover a period of not less than 8 hours for each 
system and shall include the following information in a report with 
conclusion as to the adequacy of the system:

a.  Time, date, and duration of test.

b.  Water pressures at the most remote and the highest fixtures.

c.  Operation of each fixture and fixture trim.

d.  Operation of each valve, hydrant, and faucet.

e.  Pump suction and discharge pressures.

f.  Temperature of each domestic hot-water supply.

g.  Operation of each floor  drain by flooding with water.

h.  Operation of each vacuum breaker and backflow preventer.

i.  Complete operation of each water pressure booster system, 
including pump start pressure and stop pressure.

3.9.5   Disinfection
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After operational tests are complete, the entire domestic hot- and 
cold-water distribution system shall be disinfected.  System shall be 
flushed as specified, before introducing chlorinating material.  The 
chlorinating material shall be hypochlorites or liquid chlorine.  Water 
chlorination procedure shall be in accordance with AWWA M20.  The 
chlorinating material shall be fed into the water piping system at a 
constant rate at a concentration of at least 50 parts per million (ppm).  A 
properly adjusted hypochlorite solution injected into the main with a 
hypochlorinator, or liquid chlorine injected into the main through a 
solution-feed chlorinator and booster pump, shall be used.  The chlorine 
residual shall be checked at intervals to ensure that the proper level is 
maintained.  Chlorine application shall continue until the entire main is 
filled.  The water shall remain in the system for a minimum of 24 hours.  
Each valve in the system being disinfected shall be opened and closed 
several times during the contact period to ensure its proper disinfection.  
Following the 24-hour period, no less than 25 ppm chlorine residual shall 
remain in the system.  Water tanks shall be disinfected by the addition of 
chlorine directly to the filling water.  Following a 6 hour period, no less 
than 50 ppm chlorine residual shall remain in the tank.  If after the 24 
hour and 6 hour holding periods, the residual solution contains less than 
25 ppm and 50 ppm chlorine respectively, flush the piping and tank with 
potable water, and repeat the above procedures until the required residual 
chlorine levels are satisfied.  The system including the tanks shall then 
be flushed with clean water until the residual chlorine level is reduced to 
less than one part per million.  During the flushing period each valve and 
faucet shall be opened and closed several times.  Samples of water in 
disinfected containers shall be obtained from several locations selected by 
the Contracting Officer.  The samples of water shall be tested for total 
coliform organisms (coliform bacteria, fecal coliform, streptococcal, and 
other bacteria) in accordance with AWWA EWW.  The testing method used shall 
be either the multiple-tube fermentation technique or the membrane-filter 
technique.  Disinfection shall be repeated until tests indicate the absence 
of coliform organisms (zero mean coliform density per 100 milliliters) in 
the samples for at least 2 full days.  The system will not be accepted 
until satisfactory bacteriological results have been obtained.

3.10   PLUMBING FIXTURE SCHEDULE

P-1  WATER CLOSET:

Siphon-jet, elongated bowl, top supply spud, ASME A112.19.2M, floor mounted . 
 Floor flange shall be copper alloy, cast iron, or plastic.

Gasket shall be wax type.

Seat - IAPMO Z124.5, Type A,  white  plastic, elongated, open front.

Flushometer Valve - ASSE 1037, large diaphragm type with non-hold-open 
feature, backcheck angle control stop, and vacuum breaker.  Minimum upper 
chamber inside diameter of not less than 66.7 mm (2-5/8 inches)  at the 
point where the diaphragm is sealed between the upper and lower chambers.  
The maximum water use shall be 6 liters  per flush.
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P-2  WATER CLOSET HANDICAPPED:

Height of top rim of bowl shall be in accordance with CABO A117.1; other 
features are the same as P-1.

P-3  URINAL:

Wall hanging, with integral trap and extended shields, ASME A112.19.2M
siphon jet .  Top supply connection, back outlet.

Flushometer Valve - Similar to Flushometer Valve for P-1.  The maximum 
water use shall be 3.8 liters  per flush.

Wall hanging urinal shall be in accordance with IAPMO Z124.9 and be a 
waterless, non-flushing type, with replaceable trap insert having circular 
outer rim opening for flow.  The replaceable trap insert shall contain a 
low specific gravity immiscible barrier liquid.  The liquid shall be 
biodegradable.  The urinal shall not require chair carrier.  The urinal and 
trap assembly shall maintain a sufficient barrier of immiscible liquid 
necessary to inhibit backflow of sewer gases.

P-5  LAVATORY:

Manufacturer's standard sink depth, enameled cast iron ASME A112.19.1M , 
straight back countertop, rectangular.

Faucet - Faucets shall be  center set  single control, mixing type.  
Faucets shall have replaceable seats and washers. Faucets shall have metal 
replaceable cartridge control unit or metal cartridge units with diaphragm 
which can be replaced without special tools.  Valves and handles shall be 
copper alloy.  Connection between valve and spout for center-set faucet 
shall be of rigid metal tubing.  Flow shall be limited to 1 liter  per 
cycle at a flowing water pressure of 549 kPa  if a metering device or 
fitting is used that limits the period of water discharge such as a foot 
switch or fixture occupancy sensor.  If a metering device is not used, the 
flow shall be limited to 0.16 liters per second  at a flowing pressure of 
549 kPa. 

Handles -  Lever   type.  Cast, formed, or drop forged copper alloy.

Drain - Strainer shall be copper alloy or stainless steel .  See paragraph 
FIXTURES for optional plastic accessories.

P-6  WHEELCHAIR LAVATORY:

Vitreous china, ASME A112.19.2M, wheelchair lavatory with wrist or elbow 
controls 508.0 mm wide x 685.8 mm deep (20 inches wide x 27 inches deep)  
with gooseneck spout.  Flow shall be limited to 1 liter  per cycle at a 
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flowing water pressure of 549 kPa  if a metering device or fitting is used 
that limits the period of water discharge such as foot switch or fixture 
occupancy sensor.  If a metering device is not used, the flow shall be 
limited to 0.16 liters per second  at a flowing water pressure of 549 kPa. 

Drain - Strainer shall be copper alloy or stainless steel.

P-4  KITCHEN SINK:

Ledge back with holes for faucet and spout single bowl 609.6 x 533.4 mm (24 
x 21 inches)    enameled cast iron ASME A112.19.1M .

Faucet and Spout - Cast or wrought copper alloy.  Aerator shall have 
internal threads.  Flow shall be limited to 1 liter  per cycle at a flowing 
water pressure of 549 kPa  if a metering device or fitting is used that 
limits the period of water discharge such as a foot switch or fixture 
occupancy sensor.  If a metering device is not used, the flow shall be 
limited to 0.16 liters per second  at a flowing water pressure of 549 kPa. 

Handle - Cast copper alloy, wrought copper alloy, or stainless steel.  
Single lever type.

Drain Assembly - Plug, cup strainer, crossbars, jam nuts, washers, 
couplings, stopper, etc., shall be copper alloy or stainless steel.

P-8  SERVICE SINK:

Enameled cast iron ASME A112.19.1M, copper alloy or stainless steel ASME 
A112.19.3M trap standard 609.6 mm wide x 508.0 mm deep (24 inches wide x 20 
inches deep),  splashback 228.6 mm (9 inches)  high wall mounted 609.6 mm 
wide x 508.0 mm deep (24 inches wide x 20 inches deep),  splashback 228.6 
mm (9 inches)  high .

Faucet and Spout - Cast or wrought copper alloy, with  top or bottom brace, 
with backflow preventer.  Faucets shall have replaceable seat and the 
washer shall rotate onto the seat.  Handles shall be lever  type.  
Strainers shall have internal threads.

Drain Assembly - Plug, cup strainer, crossbars, jam nuts, washers, 
couplings, stopper, etc., shall be copper alloy or stainless steel.

Trap - Cast iron, minimum 7.5 cm  diameter.

P-7  CANTEEN FILLING STATION

14 gauge type 304 stainless steel multiple station wash wall hung with 
stainles steel support brackets.  Basin shall be 500mm deep 1300mm wide 
with 250mm high backsplash.  Four hose bibbs shall be priovided with vacuum 
breakers and 600mm flexible hoses.  Stainless steel grid strainer with 80mm 
waste outlet.

P-7A  WATER JUG FILLER

Basin field fabricated (See Architectural Drawings) shall be provided with 
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two wall faucets with vacuum breakers and 600mm flexible hoses.  Stainless 
steel grid strainer and 80mm waste outlet.

P-13  Shower:  Shower heads, CID A-A-240 other than emergency showers, 
shall include a non-removable, tamperproof device to limit water flow to 
0.16 liters per second (2.5 gpm)  when tested in accordance with ASME 
A112.18.1M.

Wall Mounted:  Shower head shall be adjustable  spray, stainless steel or 
chromium plated brass with ball joint.  Handles shall be chrome-plated die 
cast zinc alloy .  Control valves shall be copper alloy and have metal 
integral parts of copper alloy, nickel alloy, or stainless steel.  Valves 
shall be thermostatic mixing    type.  Shower head shall be vandalproof 
with integral back.

AMEND 0001

P-15  WATER COOLER DRINKING FOUNTAINS:

Water cooler drinking fountains shall:  be self contained, conform to ARI 
1010, use one of the fluorocarbon gases conforming to ARI 700 and ASHRAE 34 
which has an Ozone Depletion Potential of less than or equal to 0.05, have 
a capacity to deliver 30.2 liters per hour (8 gph)  of water at 10 degrees 
C (50 degrees F)  with an inlet water temperature of 27 degrees C (80 
degrees F)  while residing in a room environment of 32 degrees C (90 
degrees F),  and have self-closing valves.  Self-closing valves shall have 
automatic stream regulators, have a flow control capability, have a push 
button actuation or have a cross-shaped index metal turn handle without a 
hood.  Exposed surfaces of stainless steel shall have No. 4 general polish 
finish.  Spouts shall provide a flow of water at least 100 mm (4 inches)  
high so as to allow the insertion of a cup or glass under the flow of water.

Surface Wall-Mounted - Surface wall-mounted units shall be 336.6 mm (13-1/4 
inches)  wide, 330.2 mm (13 inches)  deep, and have a back height of 152.4 
to 203.2 mm (6 to 8 inches).   The bowl shall be made of stainless steel.  
The unit shall have concealed fasteners and be for interior  installation.

Handicapped - ( P-16 ) Handicapped units shall be surface wall-mounted.  
The dimensions shall be 381.0 mm (15 inches) wide, 508.0 mm (20 inches) 
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deep, with a back height of 152.4 to 203.2 mm (6 to 8 inches).  The unit 
shall clear the floor or ground by at least 200 mm (8 inches).  A clear 
knee space shall exist between the bottom of the bowl and the floor or 
ground of at least 685 mm (27 inches) and between the front edge of the 
bowl and the body of the unit of at least 200 mm (8 inches).  A 200 mm (8 
inch) wide clear space shall exist on both sides of the unit.  The spout 
height shall be no more than 1 m (36 inches) above the floor or ground to 
the outlet.  The spout shall be at the front of the unit and direct the 
water flow in a trajectory that is parallel or nearly parallel to the front 
of the unit.  The bowl shall be 165.1 mm (6-1/2 inches) high, made of 
stainless steel and be for interior  installation.

3.11   POSTED INSTRUCTIONS

Framed instructions under glass or in laminated plastic, including wiring 
and control diagrams showing the complete layout of the entire system, 
shall be posted where directed.  Condensed operating instructions 
explaining preventive maintenance procedures, methods of checking the 
system for normal safe operation, and procedures for safely starting and 
stopping the system shall be prepared in typed form, framed as specified 
above for the wiring and control diagrams and posted beside the diagrams.  
The framed instructions shall be posted before acceptance testing of the 
systems.

3.12   PERFORMANCE OF WATER HEATING EQUIPMENT

Standard rating condition terms are as follows:

EF = Energy factor, overall efficiency.

ET = Thermal efficiency with 21 degrees C delta T.

EC = Combustion efficiency, 100 percent - flue loss when smoke = o 
(trace is permitted).

SL = Standby loss in W/0.093 sq. m. based on 27 degrees C delta T, or 
in percent per hour based on nominal 38 degrees C delta T.

HL = Heat loss of tank surface area.

V = Storage volume in liters

3.12.1   Storage Water Heaters

3.12.1.1   Gas

a.  Storage capacity of 379 liters  or less, and input rating of 21980 
W  or less:  minimum EF shall be 0.62-0.0019V per 10 CFR 430.
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b.  Storage capacity of more than 379 liters  - or input rating more 
than 21980 W:   Et shall be 77 percent; maximum SL shall be 
1.3+38/V, per ANSI Z21.10.3.

3.12.2   Unfired Hot Water Storage

Volumes and inputs:  maximum HL shall be 20.5 W/sq. meter. 

3.12.3   Instantaneous Water Heater

3.12.3.1   Gas

Volumes and inputs:  ET shall be 80 percent per ANSI Z21.10.3.
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3.13   TABLES

TABLE I
PIPE AND FITTING MATERIALS FOR

DRAINAGE, WASTE, AND VENT PIPING SYSTEMS
--------------------------------------------------------------------------
                                                            SERVICE
--------------------------------------------------------------------------
Item #  Pipe and Fitting Materials            A     B    C     D     E   F
--------------------------------------------------------------------------

1  Cast iron soil pipe and fittings, hub      X     X    X     X     X
   and spigot, ASTM A 74 with
   compression gaskets

2  Cast iron soil pipe and fittings hubless,        X    X     X
   CISPI 301 and
   ASTM A 888

3  Cast iron drainage fittings, threaded,     X          X     X
   ASME B16.12 for use with
   Item 10

4  Cast iron screwed fittings (threaded)                       X     X
   ASME B16.4 for use with Item 10

5  Grooved pipe couplings, ferrous and        X     X          X     X
   non-ferrous pipe ASTM A 536
   and ASTM A 47, ASTM A 47M

6  Ductile iron grooved joint fittings        X     X          X     X
   for ferrous pipe ASTM A 536
   and ASTM A 47, ASTM A 47M for use with
   Item 5

AMEND 0001
    SERVICE:

    A - Underground Building Soil, Waste and Storm Drain
    B - Aboveground Soil, Waste, Drain In Buildings
    C - Underground Vent
    D - Aboveground Vent
    E - Interior Rainwater Conductors Aboveground
    F - Corrosive Waste And Vent Above And Belowground
    * - Hard Temper
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TABLE II
PIPE AND FITTING MATERIALS FOR PRESSURE PIPING SYSTEMS

--------------------------------------------------------------------------
                                                        SERVICE
--------------------------------------------------------------------------
Item No.  Pipe and Fitting Materials          A       B       C     D
--------------------------------------------------------------------------

AMEND 0001
8  Seamless copper water tube,                X**     X**     X**    X***
   ASTM B 88, ASTM B 88M

9  Seamless and welded copper distribution    X**     X**     X**    X****
   tube (Type D) ASTM B 641

10  Cast bronze threaded fittings,            X       X              X
    ASME B16.15 for use
    with Items 5 and 7

11  Wrought copper and bronze solder-joint    X       X       X      X
    pressure fittings,
    ASME B16.22 for
    use with Items 5 and 7

12  Cast copper alloy solder-joint            X       X       X      X
    pressure fittings,
    ASME B16.18
    for use with Items 8 and 9

AMEND 0001
    A - Cold Water Aboveground
    B - Hot Water 82 degree C Maximum Aboveground
    C - Compressed Air Lubricated
    D - Cold Water Service Belowground
    Indicated types are minimum wall thicknesses.
    ** - Type L - Hard
    *** - Type K - Hard temper with brazed joints only or type K-soft temper 
without joints in or under floors
    **** - In or under slab floors only brazed joints
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TABLE III
STANDARD RATING CONDITIONS AND MINIMUM PERFORMANCE RATINGS FOR WATER HEATING

EQUIPMENT

A.  STORAGE WATER HEATERS

         STORAGE
         CAPACITY        INPUT
FUEL     LITERS          RATING      TEST PROCEDURE        REQUIRED 
PERFORMANCE

Elect.  454 max.       12 kW max.   10 CFR 430     EF = 0.95-0.00132V
                                                              minimum

Elect.  454 min.  OR   12 kW min.   ASHRAE 90.1    SL = 1.9 W/0.09 sq. m.
                                      (Addenda B)             maximum

Gas     380 max.       22 kW max.   10 CFR 430     EF = 0.62-0.0019V
                                                             minimum

Gas     380 min.  OR   22 kW min.   ANSI Z21.10.3  ET= 77 percent;
                                                   SL = 1.3+38/V max.

Oil     190 max.       30.8 kW      10 CFR 430     EF = 0.59-0.0019V
                                                             minimum

Oil     190 min.  OR   30.8 kW      10 CFR 430     EC = 83 percent;
                                                      SL = 1.3+38/V
                                                            maximum

B.  Unfired Hot Water Storage, Instantaneous water heater, and pool heater.

Volumes and inputs:  maximum HL shall be 20.5 W/sq. meter

C.  Instantaneous Water Heater

Gas     All            All          ANSI Z21.10.3     ET = 80 percent

Oil     All            All          ANSI Z21.10.3     EC = 83 percent

D.  Pool Heater

Gas or  All            All          ANSI Z21.56       ET = 78 percent
Oil

TERMS:

EF = Energy factor, overall efficiency.
ET = Thermal efficiency with 21 degrees C delta T.
EC = Combustion efficiency, 100 percent - flue loss when smoke = 0
     (trace is permitted).
SL = Standby loss in W/0.09 sq. m. based on 27 degrees C delta T, or in
     percent per hour based on nominal 32 degrees C delta T.
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TABLE III
STANDARD RATING CONDITIONS AND MINIMUM PERFORMANCE RATINGS FOR WATER HEATING

EQUIPMENT

A.  STORAGE WATER HEATERS

         STORAGE
         CAPACITY        INPUT
FUEL     LITERS          RATING      TEST PROCEDURE        REQUIRED 
PERFORMANCE
HL = Heat loss of tank surface area
 V = Storage volume in gallons

        -- End of Section --
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SECTION 15569

WATER AND STEAM HEATING; OIL, GAS OR BOTH; UP TO 20 MBTUH
05/95

AMEND 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AIR MOVEMENT AND CONTROL ASSOCIATION (AMCA)

AMCA 801 (1992) Industrial Process/Power Generation 
Fans:  Specification Guidelines

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z21.13 (1991; Z21.13a; Z21.13b) Gas-Fired 
Low-Pressure Steam and Hot Water Boilers

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 47 (1990; R 1995) Ferritic Malleable Iron 
Castings

ASTM A 47M (1990; R 1996) Ferritic Malleable Iron 
Castings (Metric)

ASTM A 53 (1997) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless

ASTM A 105/A 105M (1997) Carbon Steel Forgings, for Piping 
Applications

ASTM A 106 (1997a) Seamless Carbon Steel Pipe for 
High-Temperature Service

ASTM A 167 (1996) Stainless and Heat-Resisting 
Chromium-Nickel Steel Plate, Sheet, and 
Strip

ASTM A 183 (1983; R 1990) Carbon Steel Track Bolts 
and Nuts 

ASTM A 193/A 193M (1997a) Alloy-Steel and Stainless Steel 
Bolting Materials for High-Temperature 
Service
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ASTM A 234/A 234M (1997) Piping Fittings of Wrought Carbon 
Steel and Alloy Steel for Moderate and 
High Temperature Services

ASTM A 366/A 366M (1996) Steel, Sheet, Carbon, Cold-Rolled, 
Commercial Quality

ASTM A 515/A 515M (1992) Pressure Vessel Plates, Carbon 
Steel, for Intermediate- and 
Higher-Temperature Service

ASTM A 516/A 516M (1990; R 1996) Pressure Vessel Plates, 
Carbon Steel, for Moderate- and 
Lower-Temperature Service

ASTM A 536 (1984; R 1993) Ductile Iron Castings

ASTM A 653/A 653M (1997) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM B 32 (1996) Solder Metal

ASTM B 62 (1993) Composition Bronze or Ounce Metal 
Castings

ASTM B 75 (1997) Seamless Copper Tube

ASTM B 88 (1996) Seamless Copper Water Tube

ASTM B 88M (1996) Seamless Copper Water Tube (Metric)

ASTM B 813 (1993) Liquid and Paste Fluxes for 
Soldering Applications of Copper and 
Copper Alloy Tube

ASTM B 828 (1992) Making Capillary Joints by 
Soldering of Copper and Copper Alloy Tube 
and Fittings

ASTM C 27 (1993) Fireclay and High-Alumina 
Refractory Brick

ASTM C 34 (1996) Structural Clay Load-Bearing Wall 
Tile

ASTM C 155 (1997) Standard Classification of 
Insulating Firebrick

ASTM C 401 (1991; R 1995) Alumina and Alumina 
Silicate Castable Refractories

ASTM D 596 (1991; R 1995) Reporting Results of 
Analysis of Water
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ASTM D 1784 (1996) Rigid Poly(Vinyl Chloride) (PVC) 
Compounds and Chlorinated Poly(Vinyl 
Chloride) (CPVC) Compounds

ASTM D 2000 (1996) Rubber Products in Automotive 
Applications

ASTM F 872 (1984; R 1990) Filter Units, Air 
Conditioning:  Viscous-Impingement Type, 
Cleanable

ASTM F 876 (1997) Crosslinked Polyethylene (PEX) 
Tubing

ASTM F 1097 (1991; R 1996) Mortar, Refractory 
(High-Temperature, Air-Setting)

ASTM F 1139 (1988; R 1993) Standard Specification for 
Steam Traps and Drains

ASME INTERNATIONAL (ASME)

ASME B1.20.1 (1983; R 1992) Pipe Threads, General 
Purpose (Inch)

ASME ANSI/ASME B16.3 (1992) Malleable Iron Threaded Fittings

ASME ANSI/ASME B16.4 (1992) Gray Iron Threaded Fittings

ASME ANSI/ASME B16.5 (1996; B16.5a) Pipe Flanges and Flanged 
Fittings NPS 1/2 thru NPS 24

ASME ANSI/ASME B16.9 (1993) Factory-Made Wrought Steel 
Buttwelding Fittings

ASME B16.11 (1996) Forged Fittings, Socket-Welding and 
Threaded

ASME B16.15 (1985; R 1994) Cast Bronze Threaded 
Fittings Classes 125 and 250

ASME B16.18 (1984; R 1994) Cast Copper Alloy Solder 
Joint Pressure Fittings

ASME B16.21 (1992) Nonmetallic Flat Gaskets for Pipe 
Flanges

ASME B16.22 (1995; B16.22a) Wrought Copper and Copper 
Alloy Solder Joint Pressure Fittings

ASME B16.26 (1988) Cast Copper Alloy Fittings for 
Flared Copper Tubes
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ASME B16.34 (1996) Valves - Flanged, Threaded, and 
Welding End

ASME B16.39 (1986; R 1994) Malleable Iron Threaded 
Pipe Unions Classes 150, 250, and 300

ASME B19.3 (1991; B19.3a; B19.3b) Safety Standard for 
Compressors for Process Industries

ASME B31.1 (1995; B31.1a; B31.1b; B31.1c) Power Piping

ASME B31.5 (1992; B31.5a) Refrigeration Piping

ASME B40.1 (1991) Gauges - Pressure Indicating Dial 
Type - Elastic Element

ASME BPV IV (1998) Boiler and Pressure Vessel Code; 
Section IV, Heating Boilers

ASME BPV VIII Div 1 (1998) Boiler and Pressure Vessel Code; 
Section VIII, Pressure Vessels Division 1 
- Basic Coverage

ASME BPV IX (1998) Boiler and Pressure Vessel Code; 
Section IX, Welding and Brazing 
Qualifications

ASME CSD-1 (1995; CSD-1a; CSD-1b) Controls and Safety 
Devices for Automatically Fired Boilers

ASME PTC 10 (1965; Errata, R 1992) Compressors and 
Exhausters

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C606 (1987) Grooved and Shouldered Joints

AMERICAN WELDING SOCIETY (AWS)

AWS A5.8 (1992) Filler Metals for Brazing and Braze 
Welding

AWS B2.2 (1991) Brazing Procedure and Performance 
Qualification

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-1419 (Rev D) Filter Element, Air Conditioning 
(Viscous-Impingement and Dry Types, 
Replaceable)

COPPER DEVELOPMENT ASSOCIATION (CDA)

CDA Copper Tube Hdbk (1995) Copper Tube Handbook
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EXPASION JOINT MANUFACTURERS ASSOCIATION (EJMA)

EJMA Stds (1993; Addenda 1995; Errata 1996) EJMA 
Standards

HYDRONICS INSTITUTE (HYI)

HYI-01 (1998) I=B=R Ratings for Boilers, 
Baseboard Radiation and Finned Tube 
(Commercial) Radiation

HYI-400 (1998) I=B=R, Product Floor Heating

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS)

MSS SP-25 (1998) Standard Marking System for Valves, 
Fittings, Flanges and Unions

MSS SP-58 (1993) Pipe Hangers and Supports - 
Materials, Design and Manufacture

MSS SP-69 (1996) Pipe Hangers and Supports - 
Selection and Application

MSS SP-70 (1990) Cast Iron Gate Valves, Flanged and 
Threaded Ends

MSS SP-71 (1997) Cast Iron Swing Check Valves, 
Flanges and Threaded Ends

MSS SP-72 (1992) Ball Valves with Flanged or 
Butt-Welding Ends for General Service

MSS SP-73 (1991; R 1996) Brazing Joints for Copper 
and Copper Alloy Pressure Fittings

MSS SP-78 (1996) Cast Iron Plug Valves, Flanged and 
Threaded Ends

MSS SP-80 (1997) Bronze Gate, Globe, Angle and Check 
Valves

MSS SP-85 (1994) Cast Iron Globe & Angle Valves, 
Flanged and Threaded Ends

MSS SP-110 (1996) Ball Valves Threaded, Socket 
Welding, Solder Joint, Grooved and Flared 
Ends

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (1991) Enclosures for Electrical Equipment 
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(1000 Volts Maximum)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 31 (1997 TIA 97-1) Installation of Oil 
Burning Equipment

NFPA NFPA 54/ANSI Z223.1 (1996; Errata) National Fuel Gas Code

NFPA 70 (1999) National Electrical Code

NFPA 211 (1996; Errata 96-1) Chimneys, Fireplaces, 
Vents, and Solid Fuel-Burning Appliances

NFPA 8501 (1997) Single Burner Boiler Operation

UNDERWRITERS LABORATORIES (UL)

UL 296 (1994; Rev Aug 1995) Oil Burners

UL 726 (1995) Oil-Fired Boiler Assemblies

UL 795 (1994; Rev Jan 1996) Commercial-Industrial 
Gas Heating Equipment

UL 1738 (1993; Rev thru Jan 1997) Venting Systems 
for Gas-Burning Appliances, Categories II, 
III and IV

UL Gas&Oil Dir (1996; Supple) Gas and Oil Equipment 
Directory

1.2   GENERAL REQUIREMENTS

1.2.1   Standard Products

Materials and equipment shall be the standard products of a manufacturer 
regularly engaged in the manufacture of the products and shall essentially 
duplicate items that have been in satisfactory use for at least 2 years 
prior to bid opening.  Equipment shall be supported by a service 
organization that is, in the opinion of the Contracting Officer, reasonably 
convenient to the site.

1.2.2   Asbestos Prohibition

Asbestos and asbestos-containing products shall not be used.

1.2.3   Nameplates

Each major component of equipment shall have the manufacturer's name, 
address, type or style, model or serial number, and catalog number on a 
plate secured to the equipment.  Each pressure vessel shall have an 
approved ASME stamp.  
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1.2.4   Equipment Guards

Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and 
other rotating parts exposed to personnel contact shall be fully enclosed 
or guarded in accordance with OSHA requirements.  High temperature 
equipment and piping exposed to contact by personnel or where it creates a 
potential fire hazard shall be properly guarded or covered with insulation 
of a type specified.  Catwalks, operating platforms, ladders, and 
guardrails shall be provided where shown and shall be constructed in 
accordance with Section 05500 MISCELLANEOUS METAL.

1.2.5   Verification of Dimensions

The Contractor shall become familiar with details of the work, verify 
dimensions in the field, and shall advise the Contracting Officer of any 
discrepancy before performing any work or ordering any materials.

1.2.6   Welding

Boilers and piping shall be welded and brazed in accordance with qualified 
procedures using performance-qualified welders and welding operators.  
Procedures and welders shall be qualified in accordance with ASME BPV IX.  
Welding procedures qualified by others, and welders and welding operators 
qualified by another employer may be accepted as permitted by ASME B31.1.  
The Contracting Officer shall be notified 24 hours in advance of tests, and 
the tests shall be performed at the work site if practical.  The welder or 
welding operator shall apply his assigned symbol near each weld he makes as 
a permanent record.  Structural members shall be welded in accordance with 
Section 05090 WELDING, STRUCTURAL.  

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Manufacturer's Catalog Data; FIO.

Manufacturer's catalog data shall be included with the detail drawings for 
the following items:

Boilers
Fuel Burning Equipment
Combustion Control Equipment
Pumps
Fittings and Accessories

Water Treatment System
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The data shall show model, size, options, etc., that are intended for 
consideration.  Data submitted shall be adequate to demonstrate compliance 
with contract requirements.

Spare Parts Data; FIO.

Spare parts data for each different item of material and equipment, after 
approval of the detail drawings and no later than 2 months prior to the 
date of beneficial occupancy.  The data shall include a complete list of 
parts and supplies, with current unit prices and source of supply, and a 
list of the parts recommended by the manufacturer to be replaced after 1 
and 3 years of service.

Water Treatment Plan; FIO.

Six complete copies of the proposed water treatment plan.  The plan shall 
include a layout, control scheme, a list of the existing water conditions 
including the items listed in paragraph BOILER WATER TREATMENT, a list of 
all chemicals, the proportion of chemicals to be added, the final treated 
water conditions, and a description of environmental concerns for handling 
the chemicals.

Heating and Fuel Systems Test Procedures; FIO.

Proposed test procedures for the heating system tests and fuel system 
tests, at least 2 weeks prior to the start of related testing.

Welding Procedures; FIO.

A copy of qualified welding procedures, at least 2 weeks prior to the start 
of welding operations.

Qualification; FIO.

A statement from the firms proposed to prepare submittals and perform 
installation and testing, demonstrating successful completion of similar 
services of at least five projects of similar size or scope, at least 2 
weeks prior to the submittal of any other item required by this section.

Welding Qualification; FIO.

A list of names and identification symbols of qualified welders and welding 
operators, at least 2 weeks prior to the start of welding operations.

SD-04 Drawings

Heating System; GA.

Detail drawings consisting of equipment layout including installation 
details and electrical connection diagrams; combustion and safety control 
diagrams; ductwork layout showing the location of supports and hangers, 
typical hanger details, gauge reinforcement, reinforcement spacing rigidity 
classification, and static pressure and seal classifications; and piping 
layout showing the location of guides and anchors, the load imposed on each 
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support or anchor (not required for radiant floor tubing), and typical 
support details.  Drawings shall include any information required to 
demonstrate that the system has been coordinated and will properly function 
as a unit and shall show equipment relationship to other parts of the work, 
including clearances required for operation and maintenance.

SD-06 Instructions

Posted Instructions; GA.

System layout diagrams that show the layout of equipment, piping, and 
ductwork and typed condensed operation manuals explaining preventative 
maintenance procedures, methods of checking the system for normal, safe 
operation, and procedures for safely starting and stopping the system, 
framed under glass or laminated plastic, at least 2 weeks prior to the 
start of related testing.  After approval, these items shall be posted 
where directed.

SD-07 Schedules

Tests; FIO.

Proposed test schedules for the heating system and fuel system tests, at 
least 2 weeks prior to the start of related testing.

SD-09 Reports

Heating System and Fuel System Tests; FIO.

Test reports for the heating system tests and the fuel system test, upon 
completion of testing complete with results.

Water Treatment Tests; FIO.

(1)  The water quality test report shall identify the chemical 
composition of the boiler water.  The report shall include a 
comparison of the condition of the boiler water with the 
manufacturer's recommended conditions.  Any required corrective 
action shall be documented within the report.

(2)  A test report shall identify the condition of the boiler at 
the completion of 1 year of service.  The report shall include a 
comparison of the condition of the boiler with the manufacturer's 
recommended operating conditions.

SD-13 Certificates

Bolts; FIO.

Written certification by the bolt manufacturer that the bolts furnished 
comply with the requirements of this specification.  The certification 
shall include illustrations of product markings, the date of manufacture, 
and the number of each type of bolt to be furnished based on this 
certification.
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Boiler Emissions; FIO.

Written certification by the boiler manufacturer that each boiler furnished 
complies with Federal, state, and local regulations for emissions.  The 
certification shall also include a description of applicable emission 
regulations.  If any boiler is exempt from the emission regulations, the 
certification shall indicate the reason for the exemption.

SD-19 Operation and Maintenance Manuals

Heating System; GA.

Six complete manuals listing step-by-step procedures required for system 
startup, operation, shutdown, and routine maintenance, at least 2 weeks 
prior to field training.  The manuals shall include the manufacturer's 
name, model number, parts list, simplified wiring and control diagrams, 
troubleshooting guide, and recommended service organization (including 
address and telephone number) for each item of equipment.  Each service 
organization shall be capable of providing 4 hour onsite response to a 
service call on an emergency basis.

Water Treatment System; GA.

Six complete copies of operating and maintenance manuals for the 
step-by-step water treatment procedures, including procedures for testing 
the water quality.

1.4   MANUFACTURER'S SERVICES

Services of a manufacturer's representative who is experienced in the 
installation, adjustment, and operation of the equipment specified shall be 
provided.  The representative shall supervise the installing, adjusting, 
and testing of the equipment.

1.5   DELIVERY AND STORAGE

Equipment delivered and placed in storage shall be protected from the 
weather, humidity and temperature variations, dirt and dust, and other 
contaminants.

PART 2   PRODUCTS

2.1   BOILERS

Each boiler shall have the output capacity in kilowatts (kW)  as indicated 
when fired with the specified fuels.  The boiler shall be furnished 
complete with the gas burning equipment, boiler fittings and trim, 
automatic controls, forced draft fan,  electrical wiring, insulation, 
piping connections, and protective jacket.  The boiler shall be completely 
assembled and tested at the manufacturer's plant.  Boiler auxiliaries 
including fans, motors, drives, and similar equipment shall be provided 
with at least 10 percent excess capacity to allow for field variations in 
settings and to compensate for any unforeseen increases in pressure losses 
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in appurtenant piping and ductwork.  However, the boiler safety devices 
shall not be sized for a 10 percent excess capacity.  The boiler and its 
accessories shall be designed and installed to permit ready accessibility 
for operation, maintenance, and service.  Boilers shall be designed, 
constructed, and equipped in accordance with ASME BPV IV.  Each boiler 
shall be of the watertube  type and designed for water service as specified 
herein.  The boiler capacity shall be based on the ratings shown in HYI-01 
or as certified by the American Boiler Manufacturers Association, or 
American Gas Association.

2.1.1   Watertube Boiler

Boiler shall be self-contained, packaged type, complete with all 
accessories, mounted on a structural steel base.  The heat input rate for 
finned tube designs shall not be greater than 38 Kw per square meter based 
on internal heater area.  The heat input rate for other boilers shall not 
be greater than 21 Kw per square meter  of fireside heating surface.

2.1.2   Hot Water Heating Boilers

The hot water heating boiler shall be capable of operating at the specified 
maximum continuous capacity without damage or deterioration to the boiler, 
its setting, firing equipment, or auxiliaries.  The rated capacity shall be 
the capacity at which the boiler will operate continuously while 
maintaining at least the specified minimum efficiency.  The boiler design 
conditions shall be as follows:

a.  Boiler design pressure  _833_ kPa. 

b.  Operating pressure at boiler outlet _310__ kPa. 

c.  Hot water temperature  80 degrees C. 

d.  Temperature differential between boiler discharge and system 
return 11 degrees C. 

e.  Water pressure drop -Refer to equipment schedule on drawings. 

f.  Outdoor ambient air temperature _38__ degrees C  (max), _-7_ 
degrees C  (min).

g.  Site elevation 1194 m. 

i.  Rated capacity -Refer to equipment schedule on drawings.

k.  Gas fired boilers with a capacity of greater than or equal to 90 kW
  shall have a combustion efficiency of at least 80 percent when 
fired at the maximum and minimum ratings allowed by the controls.
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2.2   FUEL BURNING EQUIPMENT

Boiler shall be designed to burn gas. 

2.2.1   Burners

2.2.1.1   Gas Fired Burners and Controls

Burners shall be UL approved mechanical draft burners with all air 
necessary for combustion supplied by a blower where the operation is 
coordinated with the burner.  Burner shall be provided complete with fuel 
supply system in conformance with the following safety codes or standards:

a.  Gas fired units less than 3.66 MW  input shall conform to ANSI 
Z21.13. 

2.2.2   Draft Fans

Fans conforming to AMCA 801 forced-draft shall be furnished as an integral 
part of boiler design.  Fans shall be centrifugal with backward-curved 
blades  or axial flow type.  Each fan shall be sized for output volume and 
static pressure rating sufficient for pressure losses, excess air 
requirements at the burner, leakages, temperature, and elevation 
corrections for worst ambient conditions, all at full combustion to meet 
net-rated output at normal firing conditions, plus an overall excess air 
volume of 10 percent against a 20 percent static overpressure.  Noise 
levels for fans shall not exceed 85 decibels in any octave band at a .914 
meters (3 foot)  station.  Forced draft fan bearings shall be air cooled. 

2.2.2.1   Draft Fan Control

Forced-draft centrifugal fans shall have inlet vane controls or shall have 
variable speed control where indicated.  Inlet vanes shall be suitable for 
use with combustion control equipment.  

2.2.2.2   Draft Fan Drives

Fans shall be driven by electric motors.  Electric motor shall be drip 
proof.  Motor starter shall be magnetic across-the-line  enclosure and 
shall be furnished with four auxiliary interlock contacts.

2.2.3   Draft Damper

When requied the boiler shall be provided draft damper in a convenient and 
accessible location in the flue gas outlet from the boiler.  The damper 
shall be arranged for automatic operation by means of a damper regulator. 

2.3   COMBUSTION CONTROL EQUIPMENT
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Combustion control equipment shall be provided as a system by a single 
manufacturer.  Field installed automatic combustion control system shall be 
installed in accordance with the manufacturer's recommendations and under 
the direct supervision of a representative of the control manufacturer. The 
boiler water temperature shall be controlled by a water temperature 
controller.   The equipment shall operate either electrically or 
pneumatically.  

2.3.1   Electrical controls

Electrical control devices shall be rated at 120 or 24 volts and shall be 
connected as specified in Section 16415 ELECTRICAL WORK, INTERIOR.  

2.3.2   Water Temperature Controller

The controller shall be of sturdy construction and shall be protected 
against dust and dampness.  The thermostatic element shall be inserted in a 
separable socket installed in the upper part of the boiler near the water 
outlet.  Fixed position (on-off) and three position (high-low-off) 
controller shall operate on a 5.56 degree C (10 degree F)  differential 
over an adjustable temperature range of approximately 60 to 104.4 degrees C 
(140 to 220 degrees F).  Modulating controllers shall control the fuel 
burning equipment to maintain set boiler water temperature within 2 
percent. 

2.3.3   Boiler Combustion Controls and Positioners

a.  [Gas]  boiler units shall be provided with [fixed rate (on-off)] 
[three position (high-low-off)] modulating combustion controls 
with gas pilot or spark ignition.  Modulating controls shall be 
provided with a means for manually controlling the firing rate.

b.  Modulating control function shall be accomplished using 
positioning type controls.  Air flow ratio and fuel control valve 
shall be controlled by relative positions of operative levers on a 
jackshaft responding to a [water temperature controller] .  
Positioning type combustion control equipment shall include draft 
controls with synchronized fuel feed and combustion air supply 
controls, while and shall maintain the proper air/fuel ratio.  The 
desired furnace draft shall be maintained within 0.01 inch of 
water column.

c.  Fixed rate on-off or High-low-off controls for boilers with 
capacities up to 600 kW (2,000,000 Btuh) shall use a water 
temperature controller in a temperature well in direct contact 
with the water].

2.3.4   Combustion Safety Controls and Equipment

  Control systems and safety devices for automatically fired boilers shall 
conform to ASME CSD-1. Electrical combustion and safety controls shall be 
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rated at 120 volts, single phase, 60 Hz and shall be connected as specified 
in Section 16415 ELECTRICAL WORK, INTERIOR.  A 100 mm  diameter alarm bell 
shall be provided and shall be located where indicated or directed.  The 
alarm bell shall ring when the boiler is shut down by any safety control or 
interlock.  Indicating lights shall be provided on the control panel.  A 
red light shall indicate flame failure, and a green light shall indicate 
that the main fuel valve is open.  The following shutdown conditions shall 
require a manual reset before the boiler can automatically recycle:

a.  Flame failure.

b.  Failure to establish pilot flame.

c.  Failure to establish main flame.

d.  Low-water  cutoff.

e.  High temperature cutoff. 

2.3.4.1   Low-water Cutoff

Low water cutoff shall be float actuated switch or electrically actuated 
probe type low-water cutoff.  Float chamber shall be provided with a 
blow-down connection.  Cutoff shall cause a safety shutdown and sound an 
alarm when the boiler water level drops below a safe minimum level.  A 
safety shutdown due to low water shall require manual reset before 
operation can be resumed and shall prevent recycling of the burner.  The 
cutoff shall be in strict accordance to the latest version of code,ASME 
CSD-1 Controls and Safety Devices for Automatically Fired Boilers.

a.  Feedwater Regulator with Low-Water Cutoff:  Regulator shall be an 
approved design sized for the application.  A regulator shall be 
provided for each boiler.  The feeder shall be so arranged that 
water will be fed to the boiler automatically when the water level 
in the boiler drops below a preset point and will actuate the 
alarm bell when the water level reaches the low danger point.  The 
boiler feeder shall be arranged so that the burner and 
forced-draft fan will stop whenever the water level drops below a 
preset danger point.  The boiler feeder shall be constructed so 
that the feedwater valve and seat are isolated from the float 
chamber to prevent overheating of the feed water and precipitation 
of scale on either the valve or seat.  Each float mechanism, 
valve, and seat shall be constructed of an approved, durable, 
corrosion-resistant steel alloy.  Valve seats shall be removable 
and renewable.  The regulator shall be equipped with a large, 
self-cleaning strainer.  The drain valve on the regulator shall be 
the gate or other straight-through type.

2.3.4.2   Water Flow Interlock

Hot water boiler limit controls shall be provided to include protection for 
low boiler water flow and high boiler water temperature.  The limit 
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controls shall be interlocked with the combustion control system to effect 
boiler alarm and shutdown.  The controls shall not allow boiler startup 
unless hot water flow is proven.

2.4   PUMPS

2.4.1   Hot Water and Boiler Circulating Pumps

Circulating pumps for hot water shall be electrically driven single-stage 
centrifugal type and have a capacity not less than indicated.  [Boiler 
circulating pumps shall be supported on a concrete foundation with a cast 
iron or structural steel base  and shall be closed-coupled shaft or 
flexible-coupled shaft.  The boiler circulating pumps shall be horizontal 
split case  type.  Hot water circulating pumps shall be supported on a 
concrete foundation with a cast iron or structural steel base and shall 
have a closed-coupled shaft.  The hot water circulating pumps shall be 
horizontal split case  type.  The pump shaft shall be constructed of 
corrosion-resistant alloy steel, sleeve bearings and glands of bronze 
designed to accommodate a mechanical seal, and the housing of close-grained 
cast iron.  Pump seals shall be capable of withstanding 115 degrees C  
temperature without external cooling.  The motor shall have sufficient 
power for the service required, shall be of a type approved by the 
manufacturer of the pump, shall be suitable for the available electric 
service, and shall conform to the requirements of paragraph ELECTRICAL 
EQUIPMENT.  Each pump suction and discharge connection shall be provided 
with a pressure gauge as specified.  The boiler and hot water pump 
discharge heater shall be provided with a flow switch .  Flow switch unit 
shall be a self-contained swinging vane type to indicate fluid flow. [  
Switch shall be a SPDT with 120-volt, 15-ampere rating.

2.4.2   Heat Exchangers  AMEND 0001

Heat exchanger shall be multiple pass shell and U-tube type.  It shall 
provide low temperature hot water to the central loop system.  Temperature 
and pressure shall shall not exceed 121 degrees C (250 F) for low 
temperature hot water.  Heat exchanger shall be constructed inaccordance 
with ASME BPV VIII Div 1 and cerified with ASME stamp attached to unit.  U 
tube bundles shall be completely removeable for cleaning and tube 
replacement and shall be free to expand with shell.  Shell shall be 
seamless steel pipe or welded steel construction.  Tubes shall be seamless 
tubing.  Tube connections to plate shall be leakproof.  Saddles or cradle 
shall be provided to mount shell and U-tube exchanger.  Design fouling 
factor shall be AS SCHEDULED.

2.4.2.1   Low Temperature Water heat Exchanger, Shell and U-tube type 

Exchanger shall operate with low temperature heating water in the shell and 
central loop water in the tubes.  Shell side and tubes shall be designed 
for 517 kPa working pressure and 121 C degrees design temperature and 
factory tested for 772 kPa.  Pressure relief connections shall be located 
inaccordance with manufacturers standard practice.  Water connection larger 
than 80mm shall be ASME 1030 kPa flanged for low temperature water.  Water 
pressure loss through clean tubes shall not exceed 48 kPa unless otherwise 
indicated.  Minimum water velocity in tubes shall be 300mm per second, 
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turbulent flow shall be assured. Tubes shall be cupronickle or inhibited 
admiralty, constructed per ASTM B 395 suitable for temperature and pressure 
specified.  Tubes shall not be less than 20mm unless indicated otherwise.

2.4.2.2   Rating and Testing

The pump manufacturer shall submit a certified test report covering the 
actual test of the unit and certifying that the equipment complies with the 
indicated requirements.

2.5   COLD WATER CONNECTIONS

Connections shall be provided which includes consecutively in line a 
strainer, backflow prevention device, and water pressure regulator in that 
order in the direction of the flow.  The backflow prevention device shall 
be provided as indicated and in compliance with Section 15400, PLUMBING, 
GENERAL PURPOSE.  Cold water fill connections shall be made to the water 
supply system as indicated.  Necessary pipe, fittings, and valves required 
for water connections between the boiler and cold water main shall be 
provided as shown.  The pressure regulating valve shall be of a type that 
will not stick or allow pressure to build up on the low side.  The valve 
shall be set to maintain a terminal pressure of approximately,lately 35 kPa 
 in excess of the static head on the system and shall operate within a 15 
kPa  tolerance regardless of cold water supply piping pressure and without 
objectionable noise under any condition of operation.

2.6   FITTINGS AND ACCESSORIES

Boiler fittings and accessories shall be installed with each boiler in 
accordance with ASME BPV IV, unless otherwise specified.

2.6.1   Stacks

2.6.1.1   Stacks

  Prefabricated double wall stacks system shall extend above the roof to 
the height indicated.  The stacks shall be 6 meters 6 in height when 
assembled on the boiler and measured from the ground line.  The inner stack 
shall be 304 stainless steel  having a thickness of not less than 0.89 mm. 
  The outer stack shall be sheet steel having a thickness of not less than 
0.635 mm.   A method of maintaining concentricity between the inner and 
outer stacks shall be incorporated.  The joints between the stack sections 
shall be sealed to prevent flue gas leakage.  A 7.92 mm  diameter hole 
shall be provided in the stack not greater than 150 mm  from the furnace 
flue outlet for sampling of the exit gases.  A method shall be provided to 
seal the hole to prevent exhaust gases from entering the boiler room when 
samples are not being taken.  Each stack shall be provided complete with 
rain hood.  Plastic materials polyetherimide (PEI) and polyethersulfone 
(PES) are forbidden to be used for vent piping of combustion gases.

2.6.2   Expansion Tank

The hot water pressurization system shall include a diaphragm-type 
expansion tank which will accommodate the expanded water of the system 
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generated within the normal operating temperature range, limiting the 
pressure increase at all components in the system to the maximum allowable 
pressure at those components.  The only air in the system shall be the 
permanent sealed-in air cushion contained in the diaphragm-type tank.  The 
sizes shall be as indicated.  The expansion tank shall be welded steel, 
constructed, tested, and stamped in accordance with ASME BPV VIII Div 1 for 
a working pressure of 850  kPa ( and precharged to the minimum operating 
pressure.  The tank's air chamber shall be fitted with an air charging 
valve and pressure gauge.  The tank shall be supported by steel legs or 
bases for vertical installation or steel saddles for horizontal 
installations.  The tank shall have lifting rings and a drain connection.  
All components shall be suitable for a maximum operating temperature of 120 
degrees C. 

2.6.3   Air Separator

External air separation tank shall be steel, constructed, tested and 
stamped in accordance with ASME BPV VIII Div 1 for a working pressure of 850
 kPa  The capacity of the air separation tank indicated is minimum.

2.6.4   Foundation (Setting) Materials

2.6.4.1   Firebrick

Firebrick shall be ASTM C 27 class as recommended by boiler manufacturer.

2.6.4.2   Tile

Tile shall be ASTM C 34, Grade LBX.

2.6.4.3   Insulating Brick

Insulating brick shall comply with ASTM C 155.

2.6.4.4   Refractory Mortar

Refractory mortar shall comply with ASTM F 1097.

2.6.4.5   Castable Refractories

Castable refractories shall be ASTM C 401.  The minimum modulus of rupture 
for transverse strength shall be not less than 4136 kPa (600 psi)  after 
being heat soaked for 5 hours or more at a temperature in excess of 1371.1 
degrees C. 

2.6.5   Steel Sheets

2.6.5.1   Galvanized Steel

Galvanized steel shall be ASTM A 653/A 653M.

2.6.5.2   Uncoated Steel

Uncoated steel shall be ASTM A 366/A 366M, composition, condition, and 
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finish best suited to the intended use.  Gauge numbers specified refer to 
manufacturer's standard gauge.

2.6.6   Gaskets

Gaskets shall be nonasbestos material in accordance with ASME B16.21, full 
face or self-centering type.  The gaskets shall be of the spiral wound type 
with graphite filler material.

2.6.7   Steel Pipe and Fittings

2.6.7.1   Steel Pipe

Steel pipe shall be ASTM A 53, Type E or S, Grade A or B, black steel, 
standard weight.

2.6.7.2   Steel Pipe Fittings

Fittings shall have the manufacturer's trademark affixed in accordance with 
MSS SP-25 so as to permanently identify the manufacturer.

2.6.7.3   Steel Flanges

Flanged fittings including flanges, bolts, nuts, bolt patterns, etc. shall 
be in accordance with ASME ANSI/ASME B16.5 class 150 and shall have the 
manufacturers trademark affixed in accordance with MSS SP-25.  Flange 
material shall conform to ASTM A 105/A 105M.  Flanges for high temperature 
water systems shall be serrated or raised-face type.  Blind flange material 
shall conform to ASTM A 516/A 516M cold service and ASTM A 515/A 515M for 
hot service.  Bolts shall be high strength or intermediate strength with 
material conforming to ASTM A 193/A 193M.

2.6.7.4   Welded Fittings

Welded fittings shall conform to ASTM A 234/A 234M with WPA marking. 
Buttwelded fittings shall conform to ASME ANSI/ASME B16.9, and 
socket-welded fittings shall conform to ASME B16.11.

2.6.7.5   Cast-Iron Fittings

Fittings shall be ASME ANSI/ASME B16.4, Class 125, type required to match 
connecting piping.

2.6.7.6   Malleable-Iron Fittings

Fittings shall be ASME ANSI/ASME B16.3, type as required to match 
connecting piping.

2.6.7.7   Unions

Unions shall be ASME B16.39, Class 150.

2.6.7.8   Threads
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Pipe threads shall conform to ASME B1.20.1.

2.6.7.9   Grooved Mechanical fittings

Joints and fittings shall be designed for not less than 862 kPa   service 
and shall be the product of the same manufacturer.  Fitting and coupling 
houses shall be malleable iron conforming to ASTM A 47, ASTM A 47M, Grade 
32510; ductile iron conforming to ASTM A 536, Grade 65-45-12; or steel 
conforming to ASTM A 106, Grade B or ASTM A 53.  Gaskets shall be molded 
synthetic rubber with central cavity, pressure responsive configuration and 
shall conform to ASTM D 2000, Grade No. 2CA615A15B44F17Z for circulating 
medium up to 110 degrees C  or Grade N0. M3BA610A15B44Z for circulating 
medium up to 93 degrees C (200 degrees F).   Grooved joints shall conform 
to AWWA C606.  Coupling nuts and bolts shall be steel and shall conform to 
ASTM A 183.

2.6.8   Copper Tubing and Fittings

2.6.8.1   Copper Tubing

Tubing shall be ASTM B 88, ASTM B 88M,  Type K or L.  Adapters for copper 
tubing shall be brass or bronze for brazed fittings.

2.6.8.2   Solder-Joint Pressure Fittings

Wrought copper and bronze solder-joint pressure fittings shall conform to 
ASME B16.22 and ASTM B 75.  Cast copper alloy solder-joint pressure 
fittings shall conform to ASME B16.18 and ASTM B 828.

2.6.8.3   Flared Fittings

Cast copper alloy fittings for flared copper tube shall conform to ASME 
B16.26 and ASTM B 62.

2.6.8.4   Adapters

Adapters may be used for connecting tubing to flanges and to threaded ends 
of valves and equipment.  Extracted brazed tee joints produced with an 
acceptable tool and installed as recommended by the manufacturer may be 
used.

2.6.8.5   Threaded Fittings

Cast bronze threaded fittings shall conform to ASME B16.15.

2.6.8.6   Brazing Material

Brazing material shall conform to AWS A5.8.

2.6.8.7   Brazing Flux

Flux shall be in paste or liquid form appropriate for use with brazing 
material.  Flux shall be as follows:  lead-free; have a 100 percent 
flushable residue; contain slightly acidic reagents; contain potassium 
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borides, and contain fluorides.  Silver brazing materials shall be in 
accordance with AWS A5.8.

2.6.8.8   Solder Material

Solder metal shall conform to ASTM B 32 95-5 tin-antimony.

2.6.8.9   Solder Flux

Flux shall be either liquid or paste form, non-corrosive and conform to 
ASTM B 813.

2.6.9   Dielectric Unions

Dielectric unions shall have metal connections on both ends.  The ends 
shall be threaded, flanged, or brazed to match adjacent piping.  Metal 
parts of the union shall be separated so that the electrical current is 
below 1 percent of the galvanic current which would exist upon 
metal-to-metal contact.

2.6.10   Flexible Pipe Connectors

Flexible pipe connectors shall be designed for 861.8 kPa  or 1034.2 kPa  
service.  Connectors shall be installed where indicated.  The flexible 
section shall be constructed of rubber, tetrafluoroethylene resin, or 
corrosion-resisting steel, bronze, monel, or galvanized steel.  Materials 
used and the configuration shall be suitable for the pressure, vacuum, and 
temperature medium.  The flexible section shall be suitable for service 
intended and may have threaded, welded, soldered, flanged, or socket ends.  
Flanged assemblies shall be equipped with limit bolts to restrict maximum 
travel to the manufacturer's standard limits.  Unless otherwise indicated, 
the length of the flexible connectors shall be as recommended by the 
manufacturer for the service intended. Internal sleeves or liners, 
compatible with circulating medium, shall be provided when recommended by 
the manufacturer.  Covers to protect the bellows shall be provided where 
indicated.

2.6.11   Pipe Supports

Pipe supports shall conform to MSS SP-58 and MSS SP-69.

2.6.12   AMEND 0001 PARAGRAPH DELETED

2.6.13   Valves

Valves shall be Class 125 and shall be suitable for the application. 
Grooved ends per AWWA C606 may be used for water service only.  Valves in 
nonboiler external piping shall meet the material, fabrication and 
operating requirements of ASME B31.1.  The connection type of all valves 
shall match the same type of connection required for the piping on which 
installed.

2.6.13.1   Gate Valves
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Gate valves 65 mm  and smaller shall conform to MSS SP-80 bronze rising 
stem, threaded, solder, or flanged ends.  Gate valves 80 mm (3 inches)  and 
larger shall conform to MSS SP-70 cast iron bronze trim, outside screw and 
yoke, flanged, or threaded ends.

2.6.13.2   Globe Valves

Globe valves 65 mm (2-1/2 inches)  and smaller shall conform to MSS SP-80, 
bronze, threaded, soldered, or flanged ends.  Globe valves 80 mm  and 
larger shall conform to MSS SP-85, cast iron, bronze trim, flanged, or 
threaded ends.

2.6.13.3   Check Valves

Check valves 65 mm  and smaller shall conform to MSS SP-80, bronze, 
threaded, soldered, or flanged ends.  Check valves 80 mm  and larger shall 
conform to MSS SP-71, cast iron, bronze trim, flanged, or threaded ends.

2.6.13.4   Angle Valves

Angle valves 65 mm  and smaller shall conform to MSS SP-80 bronze, 
threaded, soldered, or flanged ends.  Angle valves 80 mm  and larger shall 
conform to MSS SP-85, cast iron, bronze trim, flanged, or threaded ends.

2.6.13.5   Ball Valves

Ball valves 15 mm  and larger shall conform to , ductile iron or bronze, 
threaded, soldered, or flanged ends.

2.6.13.6   Plug Valves

Plug valves 51 mm  and larger shall conform to MSS SP-78.  Plug valves 
smaller than 51 mm  shall conform to ASME B16.34.

2.6.13.7   Grooved End Valves

Valves with grooved ends per AWWA C606 may be used if the valve 
manufacturer certifies that their performance meets the requirements of the 
standards indicated for each type of valve.

2.6.13.8   Balancing Valves

Balancing valves shall have meter connections with positive shutoff valves. 
 An integral pointer shall register the degree of valve opening. Valves 
shall be calibrated so that flow rate can be determined when valve opening 
in degrees and pressure differential across valve is known.  Each balancing 
valve shall be constructed with internal seals to prevent leakage and shall 
be supplied with preformed insulation.  Valves shall be suitable for 120 
degrees C  temperature and working pressure of the pipe in which installed. 
 Valve bodies shall be provided with tapped openings and pipe extensions 
with shutoff valves outside of pipe insulation.  The pipe extensions shall 
be provided with quick connecting hose fittings for a portable meter to 
measure the pressure differential.  One portable differential meter shall 
be furnished.  The meter suitable for the operating pressure specified 
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shall be complete with hoses, vent, and shutoff valves, and carrying case.  
In lieu of the balancing valve with integral metering connections, a ball 
valve or plug valve with a separately installed orifice plate or venturi 
tube may be used for balancing.

2.6.13.9   Butterfly Valves

Butterfly valves shall be 2-flange type or lug wafer type, and shall be 
bubbletight at 1135 kPa.   Valve bodies shall be cast iron, malleable iron, 
or steel.  ASTM A 167, Type 404 or Type 316, corrosion resisting steel 
stems, bronze, or corrosion resisting steel discs, and synthetic rubber 
seats shall be provided.  Valves smaller than 200 mm  shall have throttling 
handles with a minimum of seven locking positions.  Valves 200 mm  and 
larger shall have totally enclosed manual gear operators with adjustable 
balance return stops and position indicators.  Valves in insulated lines 
shall have extended neck to accommodate insulation thickness.

2.6.13.10   Drain valves

Drain valves shall be provided at each drain point of blowdown as 
recommended by the boiler manufacturer.  Piping shall conform to ASME BPV IV
and ASTM A 53.

2.6.13.11   Safety Valves

Safety valves shall have steel bodies and shall be equipped with 
corrosion-resistant trim and valve seats.  The valves shall be properly 
guided and shall be positive closing so that no leakage can occur. 
Adjustment of the desired back-pressure shall cover the range between 15 
and 70 kPa.   The adjustment shall be made externally, and any shafts 
extending through the valve body shall be provided with adjustable stuffing 
boxes having renewable packing.  Boiler safety valves of proper size and of 
the required number, in accordance with ASME BPV IV, shall be installed so 
that the discharge will be through piping extended  to a location as 
indicated.    Each discharge pipe for hot water service shall be pitched 
away from the valve seat.

2.6.14   Strainers

Basket and "Y" type strainers shall be the same size as the pipelines in 
which they are installed.  The strainer bodies shall be heavy and durable, 
fabricated of cast iron, and shall have bottoms drilled and tapped with a 
gate valve attached for blowdown purposes.  Strainers shall be designed for 
_862___ kPa  service and _93____ degrees C   The bodies shall have arrows 
clearly cast on the sides indicating the direction of flow.  Each strainer 
shall be equipped with an easily removable cover and sediment screen.  The 
screen shall be made of 0.795 mm thick  corrosion-resistant steel with 
small perforations numbering not less than 620,000 per square m  to provide 
a net free area through the basket of at least 3.30 times that of the 
entering pipe.  The flow shall be into the screen and out through the 
perforations.

2.6.15   Pressure Gauges
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Gauges shall conform to ASME B40.1 and shall be provided with throttling 
type needle valve or a pulsation dampener and shutoff valve.  Minimum dial 
size shall be 90 mm.   A pressure gauge shall be provided for each boiler 
in a visible location on the boiler.  Pressure gauges shall be provided 
with readings in Kpa and psi.  

2.6.16   AMEND 0001 Thermometers

Thermometers shall be provided with wells and separable corrosion-resistant 
steel sockets.  Thermometers for inlet water and outlet water for each hot 
water boiler  shall be provided in a visible location on the boiler.  
Thermometers shall have brass, malleable iron, or aluminum alloy case and 
frame, clear protective face, permanently stabilized glass tube with 
indicating-fluid column, white face, black numbers, and a minimum 225 mm (9 
inch)  scale.  The operating range of the thermometers shall be 0-100 
degrees centigrade (32 - 212 degrees Fahrenheit).  The thermometers shall 
be provided with readings in degrees centigrade and Fahrenheit.

2.6.17   Air Vents

2.6.17.1   Manual Air Vents

Manual air vents shall be brass or bronze valves or cocks suitable for the 
pressure rating of the piping system and furnished with threaded plugs or 
caps.

2.6.17.2   Automatic Air Vents

Automatic air vents shall be 20 mm  quick-venting float and vacuum air 
valves.  Each air vent valve shall have a large port permitting the 
expulsion of the air without developing excessive back pressure, a 
noncollapsible metal float which will close the valve and prevent the loss 
of water from the system, an air seal that will effectively close and 
prevent the re-entry of air into the system when subatmospheric pressures 
prevail therein, and a thermostatic member that will close the port against 
the passage of steam from the system.  The name of the manufacturer shall 
be clearly stamped on the outside of each valve. The air vent valve shall 
be suitable for the pressure rating of the piping system.

2.7   ELECTRICAL EQUIPMENT

Electric motor-driven equipment shall be provided complete with motors, 
motor starters, and necessary control devices.  Electrical equipment, motor 
control devices, motor efficiencies and wiring shall be as specified in 
Section 16415 ELECTRICAL WORK, INTERIOR.  Motors which are not an integral 
part of a packaged boiler shall be rated for standard  efficiency service.  
Motors which are an integral part of the packaged boiler shall be the 
highest efficiency available by the manufacturer of the packaged boiler.  
Motor starters shall be provided complete with properly sized thermal 
overload protections and other appurtenances necessary for the motor 
control specified.  Starters shall be furnished in general purpose  
enclosures.  Manual or automatic control and protective or signal devices 
required for the operation specified and any control wiring required for 
controls and devices but not shown shall be provided.
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2.7.1   Motor Ratings

Motors shall be suitable for the voltage and frequency provided.  Motors 
375 W (1/2 hp)  and larger shall be three-phase, unless otherwise 
indicated.  Motors shall be of sufficient capacity to drive the equipment 
at the specified capacity without exceeding the nameplate rating on the 
motor.

2.7.2   Motor Controls

Motor controllers shall be provided complete with properly sized thermal 
overload protection.  Manual or automatic control and protective or signal 
devices required for the operation specified and any wiring required to 
such devices shall be provided.  Where two-speed or variable-speed motors 
are indicated, solid-state variable-speed controllers may be provided to 
accomplish the same function.  Solid state variable speed controllers shall 
be utilized for fractional through 7.46 kW (10 hp)  ratings. Adjustable 
frequency drives shall be used for larger motors.

2.8   INSULATION

Shop and field-applied insulation shall be as specified in Section 15080 
THERMAL INSULATION FOR MECHANICAL SYSTEMS.

2.9   TOOLS

Special tools shall be furnished.  Special tools shall include uncommon 
tools necessary for the operation and maintenance of boilers, burners, 
pumps, fans, controls, meters, special piping systems, and other equipment. 
 Small hand tools shall be furnished within a suitable cabinet, mounted 
where directed.

2.9.1   Tube Cleaner

If a watertube boiler is being furnished, a water-driven tube cleaner with 
three rotary cutters and rotary wire brush complete with the necessary 
length of armored water hose, valves, and other appurtenances necessary for 
operation shall be provided.  Tube cleaner and rotary brush shall be 
provided for each size of water tube in the boiler, with one extra set of 
cutters for each size cleaner.  Necessary valves and fittings shall be 
provided to permit ready connection of the cleaner hose to a high-pressure 
pump for cold water supply to operate the cleaner.

2.9.2   Wrenches

Wrenches shall be provided as required for specialty fittings such as 
manholes, handholes, and cleanouts.  One set of extra gaskets shall be 
provided for all manholes and handholes, for pump barrels, and other 
similar items of equipment.  Gaskets shall be packaged and properly 
identified.

2.10   BOILER WATER TREATMENT
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The water treatment system shall be capable of feeding chemicals and 
bleeding the system to prevent corrosion and scale within the boiler and 
piping distribution system.  The water shall be treated to maintain the 
conditions recommended by the boiler manufacturer.  Chemicals shall meet 
required federal, state, and local environmental regulations for the 
treatment of boilers and discharge to the sanitary sewer.  The services of 
a company regularly engaged in the treatment of boilers and cooling towers 
shall be used to determine the correct chemicals and concentrations 
required for water treatment.  The same company shall provide treatment for 
the central loop system and evaporative cooling systems.  The company shall 
maintain the chemical treatment and provide all chemicals required for a 
period of 1 year from the date of occupancy. Filming amines and proprietary 
chemicals shall not be used.  The water treatment chemicals shall remain 
stable throughout the operating temperature range of the system and shall 
be compatible with pump seals and other elements of the system.

2.10.1   MakeUp Water Analysis

The makeup water conditions reported per ASTM D 596 are as follows:

Date of Sample                          _8/25/99
Temperature                             [_____] degrees C 
Silica (SiO2)                           [_____] ppm (mg/1)
Insoluble                               [_____] ppm (mg/1)
Iron and Aluminum Oxides                [_____] ppm (mg/1)
Calcium (Ca)                            29__ ppm (mg/1)
Magnesium (Mg)                          _5___ ppm (mg/1)
Sodium and Potassium (Na and K)         [_____] ppm (mg/1)
Carbonate (HCO3)                        [_____] ppm (mg/1)
Sulfate (SO4)                           [_____] ppm (mg/1)
Chloride (C1)                           _67__ ppm (mg/1)
(TOTAL) Nitrate (NO3)                   _1.93 ppm (mg/1)
Turbidity                               [_____] unit
pH                                      _7.5_
Residual Chlorine                       [_____] ppm (mg/1)
Total Alkalinity                        [_____] epm (meq/1)
Noncarbonate Hardness                   [_____] epm (meq/1)
Total Hardness                          [_____] epm (meq/1)
Dissolved Solids                        [_____] ppm (mg/1)
Fluorine                                [_____] ppm (mg/1)
Conductivity                            711 microhm, cm

2.10.2   Boiler Water Limits

The boiler manufacturer shall be consulted for the determination of the 
boiler water chemical composition limits.  The boiler water limits shall be 
as follows unless dictated differently by the boiler manufacturer's 
recommendations:

Sodium Sulfite                         20-40 ppm
Hardness                                Less than 2 ppm
pH                                      9.3 - 9.9
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2.10.3   Chemical Feed Pumps (For Evaporative Condenser Cooling Tower)

One pump shall be provided for each chemical feed tank.  The chemical feed 
pumps shall be positive displacement diaphragm type.  The capacity of the 
pumps shall be adjustable from 0 to 100 percent while in operation.  The 
discharge pressure of the pumps shall be not less than 1.5 times the 
pressure at the point of connection.  The pumps shall be provided with a 
pressure relief valve and a check valve mounted in the pump discharge.

2.10.4   Tanks (For Evaporative Condenser Cooling Tower)

The tanks shall be constructed of high density polyethylene  with a hinged 
cover.  The tanks shall have sufficient capacity to require recharging only 
once per 7 days during normal operation.  A level indicating device shall 
be included with each tank.  An electric agitator shall be provided for 
each tank.

2.10.5   Injection Assemblies (For Evaporative Condenser Cooling Tower)

An injection assembly shall be provided at each chemical injection point 
located along the boiler piping as indicated.  The injection assemblies 
shall be constructed of stainless steel.  The discharge of the assemblies 
shall extend to the centerline of the piping.  Each assembly shall include 
a shutoff valve and check valve at the point of entrance into the water 
line.

2.10.6   Water Meter (For Evaporative Condenser Cooling Tower)

The water meter shall be provided with an electric contacting register and 
remote accumulative counter.  The meter shall be installed within the 
makeup water line, as indicated.

2.10.7   AMEND 0001 Water Treatment Control Panel(For Evaporative Condenser 
Cooling Tower)

The control panel shall be a NEMA 12, single door, wall-mounted box 
conforming with NEMA 250.  The panel shall be constructed of steel  with a 
hinged door and lock.  The panel shall contain, as a minimum, the following 
functions identified with a laminated plastic nameplate:

a.  Main power switch and indicating light

b.  MAN-OFF-AUTO selector switch

c.  Indicating lamp for blow down

d.  Indicating lamp for each chemical feed pump

e.  Indicating lamp for the water softener

2.10.8   Sequence of Operation

The flow rate of chemical addition shall be based upon metering the makeup 
water.   
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2.10.9   Chemical Shot Feeder( For Boiler and Central 
Water Loop) 

A shot feeder shall be provided as indicated.  Size and capacity of feeder 
shall be based upon local requirements and water analysis.  The feeder 
shall be furnished with an air vent, gauge glass, funnel, valves, fittings, 
and piping.

2.10.10   AMEND 0001 PARAGRAPH DELETED 

2.10.11   Test Kits

One test kit of each type required to determine the water quality as 
outlined within the operation and maintenance manuals shall be provided.

PART 3   EXECUTION

3.1   ERECTION OF BOILER AND AUXILIARY EQUIPMENT

Boiler and auxiliary equipment shall be installed in accordance with 
manufacturer's written instructions.  Proper provision shall be made for 
expansion and contraction between boiler foundation and floor.  This joint 
shall be packed with suitable nonasbestos rope and filled with suitable 
compound that will not become soft at a temperature of 40 degrees C.   
Boilers and firing equipment shall be supported from the foundations by 
structural steel completely independent of all brickwork. Boiler supports 
shall permit free expansion and contraction of each portion of the boiler 
without placing undue stress on any part of the boiler or setting.  Boiler 
breeching shall be as indicated with full provision for expansion and 
contraction between all interconnected components.

3.2   PIPING INSTALLATION

Unless otherwise specified, nonboiler external pipe and fittings shall 
conform to the requirements of ASME B31.1.  Pipe installed shall be cut 
accurately to suit field conditions, shall be installed without springing 
or forcing, and shall properly clear windows, doors, and other openings. 
Cutting or other weakening of the building structure to facilitate piping 
installation will not be permitted.  Pipes shall be free of burrs, oil, 
grease and other foreign material and shall be installed to permit free 
expansion and contraction without damaging the building structure, pipe, 
pipe joints, or pipe supports.  Changes in direction shall be made with 
fittings, except that bending of pipe 100 mm  and smaller will be permitted 
provided a pipe bender is used and wide sweep bends are formed.  The 
centerline radius of bends shall not be less than 6 diameters of the pipe.  
Bent pipe showing kinks, wrinkles, flattening, or other malformations will 
not be accepted.  Vent pipes shall be carried through the roof as directed 
and shall be properly flashed.  Unless otherwise indicated, horizontal 
supply mains shall pitch down in the direction of flow with a grade of not 
less than 0.2 percent.   Open ends of pipelines and equipment shall be 
properly capped or plugged during installation to keep dirt or other 
foreign materials out of the systems.  Pipe not otherwise specified shall 
be uncoated.  Unless otherwise specified or shown, final connections to 
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equipment shall be made with malleable-iron unions for steel pipe 65 mm  or 
less in diameter and with flanges for pipe 80 mm  or more in diameter.  
Unions for copper pipe or tubing shall be brass or bronze.  Reducing 
fittings shall be used for changes in pipe sizes.  In horizontal hot water 
lines, reducing fittings shall be eccentric type to maintain the top of the 
lines at the same level to prevent air binding.

3.2.1   Hot Water Piping and Fittings

Pipe shall be black steel or copper tubing.  Fittings for steel piping 
shall be black malleable iron or cast iron to suit piping.  Fittings 
adjacent to valves shall suit valve material.  Grooved mechanical fittings 
will not be allowed for water temperatures above 110 degrees C (230 degrees 
F). 

3.2.2   Vent Piping and Fittings

Vent piping shall be black steel.  Fittings shall be black malleable iron 
or cast iron to suit piping.

3.2.3   Gauge Piping

Piping shall be copper tubing.

3.2.4   Joints

Joints between sections of steel pipe and between steel pipe and fittings 
shall be threaded, grooved, flanged or welded as indicated or specified. 
Except as otherwise specified, fittings 25 mm  and smaller shall be 
threaded; fittings 32 mm  and up to but not including 80 mm  shall be 
either threaded, grooved, or welded; and fittings 80 mm  and larger shall 
be either flanged, grooved, or welded.  Pipe and fittings 32 mm  and larger 
installed in inaccessible conduit or trenches beneath concrete floor slabs 
shall be welded.  Connections to equipment shall be made with black 
malleable-iron unions for pipe 65 mm  or smaller in diameter and with 
flanges for pipe 80 mm inches or larger in diameter.  Joints between 
sections of copper tubing or pipe shall be flared, soldered, or brazed.

3.2.4.1   Threaded Joints

Threaded joints shall be made with tapered threads properly cut and shall 
be made perfectly tight with a stiff mixture of graphite and oil or with 
polytetrafluoroethylene tape applied to the male threads only and in no 
case to the fittings.

3.2.4.2   Welded Joints

Welded joints shall be in accordance with paragraph GENERAL REQUIREMENTS 
unless otherwise specified.  Changes in direction of piping shall be made 
with welding fittings only; mitering or notching pipe to form elbows and 
tees or other similar type construction will not be permitted.  Branch 
connections may be made with either welding tees or forged branch outlet 
fittings, either being acceptable without size limitation.  Branch outlet 
fittings, where used, shall be forged, flared for improved flow 
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characteristics where attached to the run, reinforced against external 
strains, and designed to withstand full pipe bursting strength.  Socket 
weld joints shall be assembled so that the space between the end of the 
pipe and the bottom of the socket is no less than 1.5 mm  and no more than 
3 mm. 

3.2.4.3   Grooved Mechanical Joints

Grooved mechanical joints may be provided for hot water systems in lieu of 
unions, welded, flanged, or screwed piping connections in low temperature 
hot water systems where the temperature of the circulating medium does not 
exceed 110 degrees C.   Grooves shall be prepared according to the coupling 
manufacturer's instructions.  Pipe and groove dimensions shall comply with 
the tolerances specified by the coupling manufacturer. The diameter of 
grooves made in the field shall be measured using a "go/no-go" gauge, 
vernier or dial caliper, or narrow-land micrometer. Groove width and 
dimension of groove from end of pipe shall be measured and recorded for 
each change in grooving tool setup to verify compliance with coupling 
manufacturer's tolerances.  Grooved joints shall not be used in concealed 
locations.  Mechanical joints shall use rigid mechanical pipe couplings, 
except at equipment connections.  At equipment connections, flexible 
couplings may be used.  Coupling shall be of the bolted type for use with 
grooved end pipes, fittings, valves, and strainers.  Couplings shall be 
self-centering and shall engage in a watertight couple.

3.2.4.4   Flared and Brazed Copper Pipe and Tubing

Tubing shall be cut square, and burrs shall be removed.  Both inside of 
fittings and outside of tubing shall be cleaned thoroughly with sand cloth 
or steel wire brush before brazing.  Annealing of fittings and hard-drawn 
tubing shall not occur when making connections.  Installation shall be made 
in accordance with the manufacturer's recommendations.  Mitering of joints 
for elbows and notching of straight runs of pipe for tees will not be 
permitted.  Brazed joints shall be made in conformance with AWS B2.2, MSS 
SP-73, and CDA Copper Tube Hdbk with flux.  Copper-to-copper joints shall 
include the use of copper-phosphorous or copper-phosphorous-silver brazing 
metal without flux.  Brazing of dissimilar metals (copper to bronze or 
brass) shall include the use of flux with either a copper-phosphorous, 
copper-phosphorous-silver or a silver brazing filler metal.  Joints for 
flared fittings shall be of the compression pattern.  Swing joints or 
offsets shall be provided in all branch connections, mains, and risers to 
provide for expansion and contraction forces without undue stress to the 
fittings or to short lengths of pipe or tubing.  Flared or brazed copper 
tubing to pipe adapters shall be provided where necessary for joining 
threaded pipe to copper tubing.

3.2.4.5   Soldered Joints

Soldered joints shall be made with flux and are only acceptable for lines 
50 mm  and smaller.  Soldered joints shall conform to ASME B31.5 and CDA 
Copper Tube Hdbk.

3.2.4.6   Copper Tube Extracted Joint
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An extruded mechanical tee joint may be made in copper tube.  Joint shall 
be produced with an appropriate tool by drilling a pilot hole and drawing 
out the tube surface to form a collar having a minimum height of three 
times the thickness of the tube wall.  To prevent the branch tube from 
being inserted beyond the depth of the extracted joint, dimpled depth stops 
shall be provided.  The branch tube shall be notched for proper penetration 
into fitting to assure a free flow joint.  Extracted joints shall be brazed 
using a copper phosphorous classification brazing filler metal.  Soldered 
joints will not be permitted.

3.2.5   Flanges and Unions

Flanges shall be faced true, provided with 1.6 mm  thick gaskets, and made 
square and tight.  Where steel flanges mate with cast-iron flanged 
fittings, valves, or equipment, they shall be provided with flat faces and 
full face gaskets.  Union or flange joints shall be provided in each line 
immediately preceding the connection to each piece of equipment or material 
requiring maintenance such as coils, pumps, control valves, and other 
similar items.  Dielectric pipe unions shall be provided between ferrous 
and nonferrous piping to prevent galvanic corrosion.  The dielectric unions 
shall have metal connections on both ends.  The ends shall be threaded, 
flanged, or brazed to match adjacent piping.  The metal parts of the union 
shall be separated so that the electrical current is below 1 percent of the 
galvanic current which would exist upon metal-to-metal contact.  Gaskets, 
flanges, and unions shall be installed in accordance with manufacturer's 
recommendations.

3.2.6   Branch Connections

3.2.6.1   Branch Connections for Hot Water Systems

Branches from the main shall pitch up or down as shown to prevent air 
entrapment.  Connections shall ensure unrestricted circulation, eliminate 
air pockets, and permit complete drainage of the system.  Branches shall 
pitch with a grade of not less than 8 mm in 1 m.   When indicated, special 
flow fittings shall be installed on the mains to bypass portions of the 
water through each radiator.  Special flow fittings shall be standard 
catalog products and shall be installed as recommended by the manufacturer.

3.2.7   Flared, Brazed, and Soldered Copper Pipe and Tubing

Copper tubing shall be flared, brazed, or soldered.  Tubing shall be cut 
square, and burrs shall be removed.  Both inside of fittings and outside of 
tubing shall be cleaned thoroughly with sand cloth or steel wire brush 
before brazing.  Annealing of fittings and hard-drawn tubing shall not 
occur when making connections.  Installation shall be made in accordance 
with the manufacturer's recommendations.  Mitering of joints for elbows and 
notching of straight runs of pipe for tees will not be permitted.  Joints 
for flared fittings shall be of the compression pattern.  Swing joints or 
offsets shall be provided on branch connections, mains, and risers to 
provide for expansion and contraction forces without undue stress to the 
fittings or to short lengths of pipe or tubing.  Pipe adapters shall be 
provided where necessary for joining threaded pipe to copper tubing.  
Brazed joints shall be made in conformance with MSS SP-73, and CDA Copper 
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Tube Hdbk.  Copper-to-copper joints shall include the use of 
copper-phosphorous or copper-phosphorous-silver brazing metal without flux. 
 Brazing of dissimilar metals (copper to bronze or brass) shall include the 
use of flux with either a copper-phosphorous, copper-phosphorous-silver, or 
a silver brazing filler metal.  Soldered joints shall be made with flux and 
are only acceptable for lines 50 mm  or smaller.  Soldered joints shall 
conform to ASME B31.5 and shall be in accordance with CDA Copper Tube Hdbk.

3.2.8   Copper Tube Extracted Joint

An extracted mechanical tee joint may be made in copper tube.  Joint shall 
be produced with an appropriate tool by drilling a pilot hole and drawing 
out the tube surface to form a collar having a minimum height of three 
times the thickness of the tube wall.  To prevent the branch tube from 
being inserted beyond the depth of the extracted joint, dimpled depth stops 
shall be provided.  The branch tube shall be notched for proper penetration 
into fitting to assure a free flow joint.  Extracted joints shall be brazed 
using a copper phosphorous classification brazing filler metal.  Soldered 
joints will not be permitted.

3.2.9   Supports

Hangers used to support piping 50 mm  and larger shall be fabricated to 
permit adequate adjustment after erection while still supporting the load.  
Pipe guides and anchors shall be installed to keep pipes in accurate 
alignment, to direct the expansion movement, and to prevent buckling, 
swaying, and undue strain.  Piping subjected to vertical movement when 
operating temperatures exceed ambient temperatures shall be supported by 
variable spring hangers and supports or by constant support hangers.  
Threaded rods which are used for support shall not be formed or bent.

3.2.9.1   Pipe Hangers, Inserts, and Supports

Pipe hangers, inserts, and supports shall conform to MSS SP-58 and MSS SP-69, 
except as modified herein.

a.  Types 5, 12, and 26 shall not be used.

b.  Type 3 shall not be used on insulated pipe which has a vapor 
barrier.  Type 3 may be used on insulated pipe that does not have 
a vapor barrier if clamped directly to the pipe, if the clamp 
bottom does not extend through the insulation, and if the top 
clamp attachment does not contact the insulation during pipe 
movement.

c.  Type 18 inserts shall be secured to concrete forms before concrete 
is placed.  Continuous inserts which allow more adjustment may be 
used if they otherwise meet the requirements for Type 18 inserts.

d.  Type 19 and 23 C-clamps shall be torqued per MSS SP-69 and have 
both locknuts and retaining devices furnished by the manufacturer. 
 Field fabricated C-clamp bodies or retaining devices are not 
acceptable.
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e.  Type 20 attachments used on angles and channels shall be furnished 
with an added malleable-iron heel plate or adapter.

f.  Type 24 may be used only on trapeze hanger systems or on 
fabricated frames.

g.  Horizontal pipe supports shall be spaced as specified in MSS SP-69 
and a support shall be installed not over 300 mm  from the pipe 
fitting joint at each change in direction of the piping.  Pipe 
supports shall be spaced not over 1500 mm  apart at valves.

h.  Vertical pipe shall be supported at each floor, except at 
slab-on-grade, and at intervals of not more than 4500 mm, not more 
than 2400 mm  from end of risers, and at vent terminations.

i.  Type 35 guides using steel, reinforced polytetrafluoroethylene 
(PTFE) or graphite slides shall be provided where required to 
allow longitudinal pipe movement.  Lateral restraints shall be 
provided as required.  Slide materials shall be suitable for the 
system operating temperatures, atmospheric conditions, and bearing 
loads encountered.

(1)  Where steel slides do not require provisions for restraint of 
lateral movement, an alternate guide method may be used.  On 
piping 100 mm (4 inches)  and larger, a Type 39 saddle may be 
welded to the pipe and freely rested on a steel plate.  On piping 
under 100 mm (4 inches),  a Type 40 protection shield may be 
attached to the pipe or insulation and freely rested on a steel 
slide plate.

(2)  Where there are high system temperatures and welding to 
piping is not desirable, the Type 35 guide shall include a pipe 
cradle welded to the guide structure and strapped securely to the 
pipe.  The pipe shall be separated from the slide material by at 
least 100 mm  or by an amount adequate for the insulation, 
whichever is greater.

j.  Except for Type 3, pipe hangers on horizontal insulated pipe shall 
be the size of the outside diameter of the insulation.

k.  Piping in trenches shall be supported as indicated.

l.  Structural steel attachments and brackets required to support 
piping, headers, and equipment, but not shown, shall be provided 
under this section.  Material and installation shall be as 
specified under Section 05120 STRUCTURAL STEEL.  Pipe hanger loads 
suspended from steel joist between panel points shall not exceed 
22 kg.   Loads exceeding 22 kg  shall be suspended from panel 
points.

3.2.9.2   Multiple Pipe Runs

In the support of multiple pipe runs on a common base member, a clip or 
clamp shall be used where each pipe crosses the base support member. 
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Spacing of the base support member shall not exceed the hanger and support 
spacing required for any individual pipe in the multiple pipe run.  The 
clips or clamps shall be rigidly attached to the common base member.  A 
clearance of 3 mm  shall be provided between the pipe insulation and the 
clip or clamp for piping which may be subjected to thermal expansion.

3.2.10   Anchors

Anchors shall be provided where necessary to localize expansion or to 
prevent undue strain on piping.  Anchors shall consist of heavy steel 
collars with lugs and bolts for clamping and attaching anchor braces, 
unless otherwise indicated.  Anchor braces shall be installed in the most 
effective manner to secure the desired results, using turnbuckles where 
required.  Supports, anchors, or stays shall not be attached where they 
will injure the structure or adjacent construction during installation or 
by the weight of expansion of the pipeline.

3.2.11   Valves

Valves shall be installed where indicated, specified, and required for 
functioning and servicing of the systems.  Valves shall be safely 
accessible.  Swing check valves shall be installed upright in horizontal 
lines and in vertical lines only when flow is in the upward direction.  
Gate and globe valves shall be installed with stems horizontal or above. 
Valves to be brazed shall be disassembled prior to brazing and all packing 
removed.  After brazing, the valves shall be allowed to cool before 
reassembling.

3.2.12   AMEND 0001 Pipe Sleeves

Pipe passing through concrete or masonry walls or concrete floors or roofs 
shall be provided with pipe sleeves fitted into place at the time of 
construction.  A waterproofing clamping flange shall be installed as 
indicated where membranes are involved.  Sleeves shall not be installed in 
structural members except where indicated or approved.  Rectangular and 
square openings shall be as detailed.  Each sleeve shall extend through its 
respective wall, floor, or roof.  Sleeves through walls shall be cut flush 
with wall surface.  Sleeves through floors shall  extend above top surface 
of floor a sufficient distance to allow proper flashing or finishing.  
Sleeves through roofs shall extend above the top surface of roof at least 
150 mm  for proper flashing or finishing.  Unless otherwise indicated, 
sleeves shall be sized to provide a minimum clearance of 6 mm  between bare 
pipe and sleeves or between jacket over insulation and sleeves.  Sleeves in 
waterproofing membrane floors, bearing walls, and wet areas shall be 
galvanized steel pipe or cast-iron pipe.  Sleeves in nonbearing walls, 
floors, or ceilings may be galvanized steel pipe, cast-iron pipe, or 
galvanized sheet metal with lock-type longitudinal seam.  Except in pipe 
chases or interior walls, the annular space between pipe and sleeve or 
between jacket over insulation and sleeve in nonfire rated walls shall be 
sealed as indicated and specified in Section 07900 JOINT SEALING.  Metal 
jackets shall be provided over insulation passing through exterior walls, 
firewalls, fire partitions, floors, or roofs.

a.  Metal jackets shall not be thinner than 0.1524 mm (0.006 inch)  
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thick aluminum, if corrugated, and 0.4 mm (0.016 inch)  thick 
aluminum, if smooth.

b.  Metal jackets shall be secured with aluminum or stainless steel 
bands not less than 9 mm  wide and not more than 200 mm  apart.  
When penetrating roofs and before fitting the metal jacket into 
place, a 15 mm  wide strip of sealant shall be run vertically 
along the inside of the longitudinal joint of the metal jacket 
from a point below the backup material to a minimum height of 1000 
mm  above the roof.  If the pipe turns from vertical to 
horizontal, the sealant strip shall be run to a point just beyond 
the first elbow.  When penetrating waterproofing membrane for 
floors, the metal jacket shall extend from a point below the 
back-up material to a minimum distance of 50 mm  above the 
flashing.  For other areas, the metal jacket shall extend from a 
point below the backup material to a point 300 mm  above material 
to a minimum distance of 50 mm  above the flashing.  For other 
areas, the metal jacket shall extend from a point below the backup 
material to a point 300 mm  above the floor; when passing through 
walls above grade, the jacket shall extend at least 100 mm  beyond 
each side of the wall.

3.2.12.1   Pipes Passing Through Waterproofing Membranes

In addition to the pipe sleeves referred to above, pipes passing through 
waterproofing membranes shall be provided with a 1.6 mm  lead flashing or a 
0.55 mm  copper flashing, each within an integral skirt or flange.  
Flashing shall be suitably formed, and the skirt or flange shall extend not 
less than 200 mm  from the pipe and shall set over the membrane in a 
troweled coating of bituminous cement.  The flashing shall extend above the 
roof or floor a minimum of 250 mm.   The annular space between the flashing 
and the bare pipe or between the flashing and the metal-jacket-covered 
insulation shall be sealed as indicated.  Pipes up to and including 250 mm 
(10 inches) in diameter which pass through waterproofing membrane may be 
installed through a cast-iron sleeve with caulking recess, anchor lugs, 
flashing clamp device, and pressure ring with brass bolts.  Waterproofing 
membrane shall be clamped into place and sealant shall be placed in the 
caulking recess.

3.2.12.2   Optional Modular Mechanical Sealing Assembly

At the option of the Contractor, a modular mechanical type sealing assembly 
may be installed in the annular space between the sleeve and conduit or 
pipe in lieu of a waterproofing clamping flange and caulking and sealing 
specified above.  The seals shall include interlocking synthetic rubber 
links shaped to continuously fill the annular space between the 
pipe/conduit and sleeve with corrosion-protected carbon steel bolts, nuts, 
and pressure plates.  The links shall be loosely assembled with bolts to 
form a continuous rubber belt around the pipe with a pressure plate under 
each bolt head and each nut.  After the seal assembly is properly 
positioned in the sleeve, tightening of the bolt shall cause the rubber 
sealing elements to expand and provide a watertight seal between the 
pipe/conduit and the sleeve.  Each seal assembly shall be sized as 
recommended by the manufacturer to fit the pipe/conduit and sleeve involved.
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3.2.12.3   Optional Counterflashing

As alternates to caulking and sealing the annular space between the pipe 
and flashing or metal-jacket-covered insulation and flashing, 
counterflashing may consist of standard roof coupling for threaded pipe up 
to 150 mm (6 inches)  in diameter, lead flashing sleeve for dry vents with 
the sleeve turned down into the pipe to form a waterproof joint, or a 
tack-welded or banded-metal rain shield around the pipe, sealed as 
indicated.

3.2.12.4   Fire Seal

Where pipes pass through firewalls, fire partitions, or floors, a fire seal 
shall be provided as specified in Section 07840 FIRESTOPPING.

3.2.13   Balancing Valves

Balancing valves shall be installed as indicated.

3.2.14   Thermometer Wells

A thermometer well shall be provided in each return line for each circuit 
in multicircuit systems.

3.2.15   Air Vents

Air vents shall be installed where shown or directed.  Air vents shall be 
installed in piping at all system high points.  The vent shall remain open 
until water rises in the tank or pipe to a predetermined level at which 
time it shall close tight.  An overflow pipe from the vent shall be run to 
a point designated by the Contracting Officer's representative.  The inlet 
to the air vent shall have a gate valve or ball valve.

3.2.16   Escutcheons

Escutcheons shall be provided at all finished surfaces where exposed 
piping, bare or insulated, passes through floors, walls, or ceilings except 
in boiler, utility, or equipment rooms.  Escutcheons shall be fastened 
securely to pipe or pipe covering and shall be chromium-plated iron or 
chromium-plated brass, either one-piece or split pattern, held in place by 
internal spring tension or setscrews.

3.2.17   Drains

A drain connection with a 25 mm (1 inch)  gate valve or 20 mm (3/4 inch  
hose bib shall be installed at the lowest point in the return main near the 
boiler.  In addition, threaded drain connections with threaded cap or plug 
shall be installed on the heat exchanger coil on each unit heater or unit 
ventilator and wherever required for thorough draining of the system.

3.2.18   Strainer Blow-Down Piping

Strainer blow-down connections shall be fitted with a black steel blow-down 
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pipeline routed to an accessible location and provided with a blow-down 
valve.

3.2.19   Direct Venting for Combustion Intake Air and Exhaust Air

The intake air and exhaust vents shall be installed in accordance with NFPA 
NFPA 54/ANSI Z223.1 and boiler manufacturer's recommendations.  The exhaust 
vent shall be sloped 20.8 mm per m (1/4 inch per ft)  toward the boiler's 
flue gas condensate collection point.

3.3   GAS FUEL SYSTEM

Gas piping, fittings, valves, regulators, tests, cleaning, and adjustments 
shall be in accordance with the Section 15190 GAS PIPING SYSTEMS.  NFPA 
NFPA 54/ANSI Z223.1 shall be complied with unless otherwise specified.  
Burners, pilots, and all accessories shall be listed in UL Gas&Oil Dir.  
The fuel system shall be provided with a gas tight, manually operated, UL 
listed stop valve at the gas-supply connections, a gas strainer, a pressure 
regulator, pressure gauges, a burner-control valve, a safety shutoff valve 
suitable for size of burner and sequence of operation, and other components 
required for safe, efficient, and reliable operation as specified.  
Approved permanent and ready facilities to permit periodic valve leakage 
tests on the safety shutoff valve or valves shall be provided.

3.4   TANKS AND PIPING

3.4.1   Earthwork

Excavation and backfilling for tanks and piping shall be as specified in 
Section 02316 EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS.

3.5   TEST OF BACKFLOW PREVENTION ASSEMBLIES

Backflow prevention assemblies shall be tested in accordance with Section 
15400, PLUMBING, GENERAL PURPOSE.

3.6   HEATING SYSTEM TESTS

Before any covering is installed on pipe or heating equipment, the entire 
heating system's piping, fittings, and terminal heating units shall be 
hydrostatically tested and proved tight at a pressure of 1-1/2 times the 
design working pressure, but not less than 689 kPa.   Before pressurizing 
system for test, items or equipment (e.g., vessels, pumps, instruments, 
controls, relief valves) rated for pressures below the test pressure shall 
be blanked off or replaced with spool pieces.  Before balancing and final 
operating test, test blanks and spool pieces shall be removed; and 
protected instruments and equipment shall be reconnected.  With equipment 
items protected, the system shall be pressurized to test pressure.  
Pressure shall be held for a period of time sufficient to inspect all 
welds, joints, and connections for leaks, but not less than 2 hours.  No 
loss of pressure will be allowed. Leaks shall be repaired and repaired 
joints shall be retested.  Repair joints shall not be allowed under the 
floor for floor radiant heating systems.  If a leak occurs in tubing 
located under the floor in radiant heating systems, the entire zone that is 
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leaking shall be replaced.  If any repair is made above the floor for floor 
radiant heating systems, access shall be provided for the installed joint.  
Caulking of joints shall not be permitted.  System shall be drained and 
after instruments and equipment are reconnected, the system shall be 
refilled with service medium and maximum operating pressure applied.  The 
pressure shall be held while inspecting these joints and connections for 
leaks.  The leaks shall be repaired and the repaired joints retested.  Upon 
completion of hydrostatic tests and before acceptance of the installation, 
the Contractor shall balance the heating system in accordance with Section 
15990 TESTING, ADJUSTING AND BALANCING OF HVAC SYSTEMS; and operating tests 
required to demonstrate satisfactory functional and operational efficiency 
shall be performed.  The operating test shall cover a period of at least 24 
hours for each system, and shall include, as a minimum, the following 
specific information in a report, together with conclusions as to the 
adequacy of the system:

a.  Certification of balancing.

b.  Time, date, and duration of test.

c.  Outside and inside dry bulb temperatures.

d.  Temperature of hot water supply leaving boiler 

e.  Temperature of heating return water from system at boiler inlet.

f.  Quantity of water feed to boiler.

g.  Boiler make, type, serial number, design pressure, and rated 
capacity.

h.  Fuel burner make, model, and rated capacity; ammeter and voltmeter 
readings for burner motor.

i.  Circulating pump make, model, and rated capacity, and ammeter and 
voltmeter readings for pump motor during operation.

j.  Flue-gas temperature at boiler outlet.

k.  Percent carbon dioxide in flue-gas.

l.  Grade or type and calorific value of fuel.

m.  Draft at boiler flue-gas exit.

n.  Draft or pressure in furnace.

o.  Quantity of water circulated.

p.  Quantity of fuel consumed.

q.  Stack emission pollutants concentration.

Indicating instruments shall be read at half-hour intervals unless 
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otherwise directed.  The Contractor shall furnish all instruments, 
equipment, and personnel required for the tests and balancing.  Fuels, 
water, and electricity shall be obtained as specified in the SPECIAL 
CONTRACT REQUIREMENTS.    Operating tests shall demonstrate that fuel 
burners and combustion and safety controls meet the requirements of ANSI 
Z21.13

3.6.1   Water Treatment Testing

3.6.1.1   Water Quality Test

The boiler water shall be analyzed  a minimum of once a month for a period 
of 1 year by the water treatment company.  The analysis shall include the 
following information recorded in accordance with ASTM D 596.

Date of Sample                      [_____]
Temperature                         [_____] degrees C 
Silica (SiO2)                       [_____] ppm (mg/1)
Insoluble                           [_____] ppm (mg/1)
Iron and Aluminum Oxides            [_____] ppm (mg/1)
Calcium (Ca)                        [_____] ppm (mg/1)
Magnesium (Mg)                      [_____] ppm (mg/1)
Sodium and Potassium (Na and K)     [_____] ppm (mg/1)
Carbonate (HCO3)                    [_____] ppm (mg/1)
Sulfate (SO4)                       [_____] ppm (mg/1)
Chloride (C1)                       [_____] ppm (mg/1)
Nitrate (NO3)                       [_____] ppm (mg/1)
Turbidity                           [_____] unit
pH                                  [_____]
Residual Chlorine                   [_____] ppm (mg/1)
Total Alkalinity                    [_____] epm (meq/1)
Noncarbonate Hardness               [_____] epm (meq/1)
Total Hardness                      [_____] epm (meq/1)
Dissolved Solids                    [_____] ppm (mg/1)
Fluorine                            [_____] ppm (mg/1)
Conductivity                        [_____] microhm/cm

If the boiler water is not in conformance with the boiler manufacturer's 
recommendations, the water treatment company shall take corrective action.

3.6.1.2   Boiler/Piping Test

At the conclusion of the 1 year period, the boiler and condensate piping 
shall be inspected for problems due to corrosion and scale.  If the boiler 
is found not to conform to the manufacturer's recommendations, and the 
water treatment company recommendations have been followed, the water 
treatment company shall provide all chemicals and labor for cleaning or 
repairing the equipment as required by the manufacturer's recommendations. 
If corrosion is found within the condensate piping, proper repairs shall be 
made by the water treatment company.

3.7   CLEANING

3.7.1   Boilers and Piping
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After the hydrostatic tests have been made and before the system is 
balanced and operating tests are performed, the boilers and feed water 
piping shall be thoroughly cleaned by filling the system with a solution 
consisting of either 0.5 kg  of caustic soda or 0.5 kg of trisodium 
phosphate per 100 L  of water.  The proper safety precautions shall be 
observed in the handling and use of these chemicals. The water shall be 
heated to approximately 65 degrees C  and the solution circulated in the 
system for a period of 48 hours.  The system shall then be drained and 
thoroughly flushed out with fresh water. Strainers and valves shall be 
thoroughly cleaned.  Prior to operating tests, air shall be removed from 
all water systems by operating the air vents.

3.8   FUEL SYSTEM TESTS

3.8.1   Gas System Test

The gas fuel system shall be tested in accordance with the test procedures 
outlined in NFPA NFPA 54/ANSI Z223.1.

3.9   FIELD TRAINING

The Contractor shall conduct a training course for the operating staff as 
designated by the Contracting Officer.  The training period shall consist 
of a total of 8 hours of normal working time and shall start after the 
system is functionally completed but prior to final acceptance tests. The 
field instructions shall cover all of the items contained in the approved 
operation and maintenance instructions, as well as demonstrations of 
routine maintenance operations and boiler safety devices.  The Contracting 
Officer shall be notified at least 14 days prior to date of proposed 
conduction of the training course.

        -- End of Section --
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SECTION 16410

AUTOMATIC TRANSFER SWITCH AND BY-PASS/ISOLATION SWITCH
05/99

                              AMENDMENT NO. 0001
PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 117 (1997) Operating Salt Spray (Fog) Apparatus

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C37.13 (1990; R 1995) Low-Voltage AC Power 
Circuit Breakers Used in Enclosures

IEEE C37.90.1 (1989; R 1991) IEEE Standard Surge 
Withstanding Capability (SWC) Tests for 
Protective Relays and Relay Systems

IEEE C62.41 (1991; R 1995) Surge Voltages in 
Low-Voltage AC Power Circuits

IEEE Std 602 (1996) Recommended Practices for Electric 
Systems in Health Care Facilities

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA ICS 1 (1993) Industrial Controls and Systems

NEMA ICS 2 (1993) Industrial Control Devices, 
Controllers and Assemblies

NEMA ICS 4 (1993) Industrial Control and Systems 
Terminal Blocks

NEMA ICS 6 (1993) Industrial Control and Systems, 
Enclosures

NEMA ICS 10 (1993) Industrial Control and Systems:  AC 
Transfer Switch Equipment

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1999) National Electrical Code

NFPA 110 (1999) Emergency and Standby Power Systems
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UNDERWRITERS LABORATORIES (UL)

UL 1008 (1996; Rev Sep 1997) Transfer Switch 
Equipment

UL 1066 (1997) Low-Voltage AC and DC Power Circuit 
Breakers Used in Enclosures

1.2   GENERAL REQUIREMENTS

1.2.1   Standard Product

Material and equipment shall be standard products of a manufacturer 
regularly engaged in manufacturing the products and shall essentially 
duplicate items that have been in satisfactory use for at least 2 years 
prior to bid opening.  The experience use shall include applications in 
similar circumstances and of same design and rating as specified ATS.  
Equipment shall be capable of being serviced by a manufacturer-authorized 
and trained organization that is, in the Contracting Officer's opinion, 
reasonably convenient to the site.

1.2.2   Nameplate

Nameplate showing manufacturer's name and equipment ratings shall be made 
of corrosion-resistant material with not less than 3 mm  tall characters.  
Nameplate shall be mounted to front of enclosure and shall comply with 
nameplate requirements of NEMA ICS 2.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-04 Drawings

Switches; GA.

Schematic, external connection, one-line schematic and wiring diagram of 
each ATS assembly.  Interface equipment connection diagram showing conduit 
and wiring between ATS and related equipment.  Device, nameplate, and item 
numbers shown in list of equipment and material shall appear on drawings 
wherever that item appears.  Diagrams shall show interlocking provisions 
and cautionary notes, if any.  Operating instructions shall be shown either 
on one-line diagram or separately.  Unless otherwise approved, one-line and 
elementary or schematic diagrams shall appear on same drawing.

Equipment; FIO.

Dimensioned plans, sections and elevations showing minimum clearances, 
weights, and conduit entry provisions for each ATS.
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SD-07 Schedules

Material, Equipment, and Fixture Lists; FIO.

List of proposed equipment and material, containing a description of each 
separate item.

SD-09 Reports

Tests; GA.

A description of proposed field test procedures, including proposed date 
and steps describing each test, its duration and expected results, not less 
than three weeks prior to test date.

Certified factory and field test reports, within 14 days following 
completion of tests.  Reports shall be certified and dated and shall 
demonstrate that tests were successfully completed prior to shipment of 
equipment.

SD-13 Certificates

Equipment and Materials; FIO.

Certificates of compliance showing evidence of UL listing and conformance 
with applicable NEMA standards.  Such certificates are not required if 
manufacturer's published data, submitted and approved, reflect UL listing 
or conformance with applicable NEMA standards.

Switching Equipment; FIO.

Evidence that ATS withstand current rating (WCR) has been coordinated with 
upstream protective devices as required by UL 1008.  Upon request, 
manufacturer shall also provide notarized letter certifying compliance with 
requirements of this specification, including withstand current rating.

SD-19 Operation and Maintenance Manuals

Switching Equipment; FIO.

Six copies of operating manual outlining step-by-step procedures for system 
startup, operation, and shutdown.  Manual shall include manufacturer's 
name, model number, service manual, parts list, and brief description of 
equipment and basic operating features.  Manufacturer's spare parts data 
shall be included with supply source and current cost of recommended spare 
parts.  Six copies of maintenance manual listing routine maintenance, 
possible breakdowns, repairs, and troubleshooting guide.  Manual shall 
include simplified wiring and control diagrams for system as installed.

1.4   SERVICE CONDITIONS

__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
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[Amendment #0001]  ATS shall be suitable for prolonged performance under 
following service conditions:

a.  Altitude:  1203 m above mean sea level.

b.  Relative Humidity:  85 percent maximum, continuous.

c.  Temperature:  Minus 21 to 43 degrees C. 

d.  Seismic Parameters:  Zone 2.

PART 2   PRODUCTS

2.1   AUTOMATIC TRANSFER SWITCH (ATS)

ATS shall be electrically operated and mechanically held in both operating 
positions.  ATS shall be suitable for use in standby systems described in 
NFPA 70.  ATS shall be UL listed.  ATS shall be manufactured and tested in 
accordance with applicable requirements of IEEE C37.90.1, IEEE C37.13, IEEE 
C62.41, IEEE Std 602, NEMA ICS 1, NEMA ICS 2, NEMA ICS 10, UL 1008 and UL 
1066.  ATS shall conform to NFPA 110.  To facilitate maintenance, 
manufacturer's instruction manual shall provide typical maximum contact 
voltage drop readings under specified conditions for use during periodic 
maintenance.  Manufacturer shall provide instructions for determination of 
contact integrity.  ATS shall be rated for continuous duty at specified 
continuous current rating.  ATS shall be fully compatible and approved for 
use with BP/IS specified.  BP/IS shall be considered part of ATS system.   
ATS shall have following characteristics:

a.  Voltage:  480 volts ac.

b.  Number of Phases:  Three.

c.  Number of Wires:  Four.

d.  Frequency:  60 Hz.

e.  Poles:  Three switched and solid neutral .

f.  ATS WCR:  Rated to withstand short-circuit current of 18,000 
amperes, RMS symmetrical.

g.  Nonwelding Contacts:  Rated for nonwelding of contacts when used 
with upstream feeder overcurrent devices shown and with available 
fault current specified.

h.  Main and Neutral Contacts:  Contacts shall have silver alloy 
composition.  Neutral contact continuous current rating shall be 
not less than twice the rating of main or phase contacts.

2.1.1   Override Time Delay

Time delay to override monitored source deviation shall be adjustable from 
0.5 to 6 seconds and factory set at 1 second.  ATS shall monitor phase 
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conductors to detect and respond to sustained voltage drop of 25 percent of 
nominal between any two preferred source conductors and initiate transfer 
action to alternate source and start engine driven generator after set time 
period.  Pickup voltage shall be adjustable from 85 to 100 percent of 
nominal and factory set at 90 percent.  Dropout voltage shall be adjustable 
from 75 to 98 percent of pickup value and factory set at 85 percent of 
nominal.

2.1.2   Transfer Time Delay

Time delay before transfer to alternate power source shall be adjustable 
from 0 to 5 minutes and factory set at 5 minutes.  ATS shall monitor 
frequency and voltage of alternate power source and transfer when frequency 
and voltage are stabilized.  Pickup voltage shall be adjustable from 85 to 
100 percent of nominal and factory set at 90 percent.  Pickup frequency 
shall be adjustable from 90 to 100 percent of nominal and factory set at 90 
percent.

2.1.3   Return Time Delay

Time delay before return transfer to normal power source shall be 
adjustable from 0 to 30 minutes and factory set at 30 minutes.  Time delay 
shall be automatically defeated upon loss or sustained undervoltage of 
alternate power source, provided that preferred supply has been restored.

2.1.4   Engine Shutdown Time Delay

Time delay shall be adjustable from 0 to 30 minutes and shall be factory 
set at 10 minutes.

2.1.5   Exerciser

Provide a generator exerciser timer.  Run times shall be user programmable. 
 The generator exerciser shall be selectable between load transfer and 
enginer run only, and shall have a fail-safe feature that will retransfer 
the ATS to preferred during the exercise period.

2.1.6   Auxiliary Contacts

Two normally open and two normally closed auxiliary contacts rated at 10 
amperes at 480 volts shall operate when ATS is connected to preferred power 
source, and two normally open and two normally closed contacts shall 
operate when ATS is connected to alternate source.

2.1.7   Supplemental Features

ATS shall be furnished with the following:

a.  Engine start contact.

b.  Alternate source monitor.

c.  Test switch to simulate normal power outage.
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d.  Voltage sensing.  Pickup voltage adjustable from 85 to 100 percent 
of nominal; dropout adjustable from 75 to 98 percent of pickup.

e.  Time delay bypass switch to override return time delay to normal.

f.  Manual return-to-normal switch.

g.  Means shall be provided in the ATS to insure that 
motor/transformer load inrush currents do not exceed normal 
starting currents.  This shall be accomplished with either 
in-phase monitoring, time-delay transition, or load voltage decay 
sensing methods.  If manufacturer supplies an in-phase monitoring 
system, the manufacturer shall indicate under what conditions a 
transfer cannot be accomplished.  If the manufacturer supplies a 
time-delay transition system, the manufacturer shall supply 
recommendations for establishing time delay.  If load voltage 
decay sensing is supplied, the load voltage setting shall be user 
programmable.

2.1.8   Operator

Manual operator conforming to UL 1008 shall be provided, and shall 
incorporate features to prevent operation by unauthorized personnel.  ATS 
shall be designed for safe manual operation under full load conditions. If 
manual operation is accomplished by opening the door, then a dead-front 
shall be supplied for operator safety.

2.1.9   Override Switch

Override switch shall bypass automatic transfer controls so ATS will 
transfer and remain connected to alternate power source, regardless of 
condition of preferred source. If alternate source fails and preferred 
source is available, ATS shall automatically retransfer to preferred source.

2.1.10   Green Indicating Light

A green indicating light shall supervise/provide preferred power source 
switch position indication and shall have a nameplate engraved PREFERRED.

2.1.11   Red Indicating Light

A red indicating light shall supervise/provide alternate power source 
switch position indication and shall have a nameplate engraved ALTERNATE.

2.2   BY-PASS/ISOLATION SWITCH (BP/IS)

2.2.1   Design

Bypass/isolation switch (BP/IS) shall permit load by-pass to either 
preferred or alternate power source and complete isolation of associated 
ATS, independent of ATS operating position.  BP/IS and associated ATS shall 
be products of same manufacturer and shall be completely interconnected and 
tested at factory and at project site as specified.  BP/IS shall be 
manufactured, listed, and tested in accordance with paragraph AUTOMATIC 
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TRANSFER SWITCH (ATS) and shall have electrical ratings that exceed or 
equal comparable ratings specified for ATS.  Operating handles shall be 
externally operated and arranged so that one person can perform the bypass 
and isolation functions through the operation of a maximum of two handles 
within 5 seconds.  The ATS shall have provisions for locking in the 
isolation position.  Handle for manual operation shall be permanently 
attached to operating mechanism.  BP/IS operation shall be accomplished 
without disconnecting switch load terminal conductors.  Isolation handle 
positions shall be marked with engraved plates or other approved means to 
indicate position or operating condition of associated ATS, as follows:

a.  Indication shall be provided to show that ATS section is providing 
power to the load.

b.  Indication shall be provided of ATS isolation.  The ATS controls 
shall remain functional with the ATS isolated or in bypass mode to 
permit monitoring of the preferred power source and automatic 
starting of the generator in the event of a loss of the preferred 
power source.  In the isolated mode, the bypass section shall be 
capable of functioning as a manual transfer switch to transfer the 
load to either power source.  The ATS shall be capable of 
undergoing functional operation testing without service 
interruption.  The ATS may also be completely removed from the 
enclosure, if required for maintenance or repair, while the bypass 
section continues to power the load.

2.2.2   Switch Construction

Bypass/isolation switch shall be constructed for convenient removal of 
parts from front of switch enclosure without removal of other parts or 
disconnection of external power conductors.  Contacts shall be as specified 
for associated ATS, including provisions for inspection of contacts without 
disassembly of BP/IS or removal of entire contact enclosure.  To facilitate 
maintenance, manufacturer shall provide instructions for determination of 
contact integrity.  BP/IS and associated ATS shall be interconnected with 
suitably sized copper bus bars silver-plated at each connection point, and 
braced to withstand magnetic and thermal forces created at WCR specified 
for associated ATS.

2.3   ENCLOSURE

ATS and accessories shall be installed in wall-mounted, ventilated NEMA ICS 
6, Type 1, smooth sheet metal enclosure constructed in accordance with 
applicable requirements of UL 1066 and/or UL 1008.  Metal gauge shall be 
not less than No. 14.  Enclosure shall be equipped with at least two 
approved grounding lugs for grounding enclosure to facility ground system 
using No. 4 AWG copper conductors.  Factory wiring within enclosure and 
field wiring terminating within enclosure shall comply with NFPA 70.  If 
wiring is not color coded, wire shall be permanently tagged or marked near 
terminal at each end with wire number shown on approved detail drawing.  
Terminal block shall conform to NEMA ICS 4.  Terminals shall be arranged 
for entrance of external conductors from bottom of enclosure as shown.  
Main switch terminals, including neutral terminal if used, shall be 
pressure type suitable for termination of external copper conductors shown.
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2.3.1   Construction

Enclosure shall be constructed for ease of removal and replacement of ATS 
components and control devices from front without disconnection of external 
power conductors or removal or disassembly of major components.  Enclosure 
of ATS with BP/IS shall be constructed to protect personnel from energized 
BP/IS components during ATS maintenance.

2.3.2   Cleaning and Painting

Both the inside and outside surfaces of an enclosure, including means for 
fastening, shall be protected against corrosion by enameling, galvanizing, 
plating, powder coating, or other equivalent means.  Protection is not 
required for metal parts that are inherently resistant to corrosion, 
bearings, sliding surfaces of hinges, or other parts where such protection 
is impractical.  Finish shall be manufacturer's standard material, process, 
and color and shall be free from runs, sags, peeling, or other defects.  An 
enclosure marked Type 1, 3R, 4 or 12 shall be acceptable if there is no 
visible rust at the conclusion of a salt spray (fog) test using the test 
method in ASTM B 117, employing a 5 percent by weight, salt solution for 24 
hours.  Type 4X enclosures are acceptable following performance of the 
above test with an exposure time of 200 hours.

2.4   TESTING

2.4.1   Factory Testing

A prototype of specified ATS shall be factory tested in accordance with UL 
1008.  In addition, factory tests shall be performed on each ATS as follows:

a.  Insulation resistance test to ensure integrity and continuity of 
entire system.

b.  Main switch contact resistance test.

c.  Visual inspection to verify that each ATS is as specified.

d.  Mechanical test to verify that ATS sections are free of mechanical 
hindrances.

e.  Electrical tests to verify complete system electrical operation 
and to set up time delays and voltage sensing settings.

2.4.2   Factory Test Reports

Manufacturer shall provide three certified copies of factory test reports.

PART 3   EXECUTION

3.1   INSTALLATION

ATS shall be installed as shown and in accordance with approved 
manufacturer's instructions.
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3.2   INSTRUCTIONS

Manufacturer's approved operating instructions shall be permanently secured 
to cabinet where operator can see them.  One-line and elementary or 
schematic diagram shall be permanently secured to inside of front enclosure 
door.

3.3   SITE TESTING

Following completion of ATS installation and after making proper 
adjustments and settings, site tests shall be performed in accordance with 
manufacturer's written instructions to demonstrate that each ATS functions 
satisfactorily and as specified.  Contractor shall advise Contracting 
Officer not less than 5 working days prior to scheduled date for site 
testing, and shall provide certified field test reports within 2 calendar 
weeks following successful completion of site tests.  Test reports shall 
describe adjustments and settings made and site tests performed.  Minimum 
operational tests shall include the following:

a.  Insulation resistance shall be tested, both phase-to-phase and 
phase-to-ground.

b.  Power failure of normal source shall be simulated by opening 
upstream protective device.  This test shall be performed a 
minimum of five times.

c.  Power failure of emergency source with normal source available 
shall be simulated by opening upstream protective device for 
emergency source.  This test shall be performed a minimum of five 
times.

d.  Low phase-to-ground voltage shall be simulated for each phase of 
normal source.

e.  Operation and settings shall be verified for specified ATS 
features, such as override time delay, transfer time delay, return 
time delay, engine shutdown time delay, exerciser, auxiliary 
contacts, and supplemental features.

f.  Manual and automatic ATS and BP/IS functions shall be verified.

       -- End of Section --
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SECTION 16415

ELECTRICAL WORK, INTERIOR
08/96

                              AMENDMENT NO. 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C12.1 (1995) Code for Electricity Metering

ANSI C12.4 (1984; R 1996) Mechanical Demand Registers

ANSI C12.10 (1987) Electromechanical Watthour Meters

ANSI C12.11 (1987; R 1993) Instrument Transformers for 
Revenue Metering, 10 kV BIL Through 350 kV 
BIL (0.6 kV NSV Through 69 kV NSV)

ANSI C37.16 (1988; C37.16a; R 1995) Low-Voltage Power 
Circuit Breakers and AC Power Circuit 
Protectors - Preferred Ratings, Related 
Requirements, and Application 
Recommendations

ANSI C39.1 (1981; R 1992) Requirements for Electrical 
Analog Indicating Instruments

ANSI C57.12.10 (1987) Safety Requirements for 
Transformers 230 kV and Below 833/958 
Through 8333/10417 kVA, Single-Phase, and 
750/862 Through 60 000/80 000/100 000 kVA, 
Three-Phase Without Load Tap Charging; and 
3750/4687 Through 60 000/80 000/100 000 
kVA With Load Tap Charging

ANSI C57.12.13 (1982) Conformance Requirements for 
Liquid-Filled Transformers Used in Unit 
Installations, Including Unit Substations

ANSI C57.12.27 (1982) Conformance Requirements for 
Liquid-Filled Distribution Transformers 
Used in Pad-Mounted Installations, 
Including Unit Substations

ANSI C57.12.50 (1981; R 1989) Ventilated Dry-type 
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Distribution Transformers 1 to 500 kVA, 
Single-Phase; and 15 to 500 kVA, 
Three-Phase with High-Voltage 601 to 34 
500 Volts, Low-Voltage 120 to 600 Volts

ANSI C57.12.51 (1981; R 1989) Ventilated Dry-Type Power 
Transformers, 501 kVA and Larger, 
Three-Phase, with High-Voltage 601 to 34 
500 Volts, Low-Voltage 208Y/120 to 4160 
Volts

ANSI C57.12.52 (1981; R 1989) Sealed Dry-Type Power 
Transformers, 501 kVA and Larger, 
Three-Phase with High-Voltage 601 to 34 
500 Volts, Low-Voltage 208Y/120 to 4160 
Volts

ANSI C57.12.70 (1978; R 1993) Terminal Markings and 
Connections for Distribution and Power 
Transformers 

ANSI C80.5 (1995) Rigid Aluminum Conduit

ANSI C82.1 (1985; C82.1a; C82.1b; C82.1c; C82.1d; 
C82.1e; R 1992) Specifications for 
Fluorescent Lamp Ballasts

ANSI C82.4 (1992) Ballasts for 
High-Intensity-Discharge and Low-Pressure 
Sodium Lamps (Multiple-Supply Type)

ANSI C135.30 (1988) Zinc-Coated Ferrous Ground Rods for 
Overhead or Underground Line Construction

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 1 (1995) Hard-Drawn Copper Wire

ASTM B 8 (1995) Concentric-Lay-Stranded Copper 
Conductors, Hard, Medium-Hard, or Soft

ASTM D 709 (1992; R 1997) Laminated Thermosetting 
Materials

ASTM D 4059 (1996) Analysis of Polychlorinated 
Biphenyls in Insulating Liquids by Gas 
Chromatography

CODE OF FEDERAL REGULATIONS (CFR)

47 CFR 18 Industrial, Scientific, and Medical 
Equipment

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

SECTION 16415  Page 2



Ft Bliss  Air Deployment Facility Complex FBADC
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

IEEE C2 (1997) National Electrical Safety Code

IEEE ANSI/IEEE C37.13 (1990; R 1995) Low-Voltage AC Power 
Circuit Breakers Used in Enclosures

IEEE ANSI/IEEE C37.20.1 (1993) Metal-Enclosed Low-Voltage Power 
Circuit-Breaker Switchgear

IEEE ANSI/IEEE C57.12.00 (1993) IEEE Standard General Requirements 
for Liquid-Immersed Distribution, Power, 
and Regulating Transformers

IEEE ANSI/IEEE C57.12.80 (1978; R 1992) Terminology for Power and 
Distribution Transformers

IEEE ANSI/IEEE C57.12.90 (1993) Test Code for Liquid-Immersed 
Distribution, Power, and Regulating 
Transformers and Guide for Short-Circuit 
Testing of Distribution and Power 
Transformers

IEEE ANSI/IEEE C57.13 (1993) Instrument Transformers

IEEE ANSI/IEEE C57.98 (1993) Guide for Transformer Impulse Tests

IEEE ANSI/IEEE C57.100 (1986; R 1992) Test Procedure for Thermal 
Evaluation of Oil-Immersed Distribution 
Transformers

IEEE C62.41 (1991; R 1995) Surge Voltages in 
Low-Voltage AC Power Circuits

IEEE Std 81 (1983) Guide for Measuring Earth 
Resistivity, Ground Impedance, and Earth 
Surface Potentials of a Ground System 
(Part 1)

IEEE Std 242 (1986; R 1991) Recommended Practice for 
Protection and Coordination of Industrial 
and Commercial Power Systems 

IEEE Std 399 (1990) Recommended Practice for Industrial 
and Commercial Power Systems Analysis

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (1991) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NEMA AB 1 (1993) Molded Case Circuit Breakers and 
Molded Case Switches

NEMA BU 1 (1994) Busways
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NEMA FU 1 (1986) Low Voltage Cartridge Fuses

NEMA ICS 1 (1993) Industrial Control and Systems

NEMA ICS 2 (1993) Industrial Control and Systems 
Controllers, Contactors, and Overload 
Relays Rated Not More Than 2,000 Volts AC 
or 750 Volts DC

NEMA ICS 3 (1993) Industrial Control and Systems 
Factory Built Assemblies

NEMA ICS 6 (1993) Industrial Control and Systems 
Enclosures

NEMA LE 4 (1987) Recessed Luminaires, Ceiling 
Compatibility

NEMA MG 1 (1993; Rev 1; Rev 2; Rev 3) Motors and 
Generators

NEMA MG 10 (1994) Energy Management Guide for 
Selection and Use of Polyphase Motors

NEMA OS 1 (1989) Sheet-Steel Outlet Boxes, Device 
Boxes, Covers, and Box Supports

NEMA OS 2 (1986; Errata Aug 1986; R 1991) 
Nonmetallic Outlet Boxes, Device Boxes, 
Covers and Box Supports

NEMA PB 1 (1990) Panelboards

NEMA PB 2 (1995) Deadfront Distribution Switchboards

NEMA PE 5 (1985; R 1991) Utility Type Battery 
Chargers

NEMA RN 1 (1989) Polyvinyl-Chloride (PVC) Externally 
Coated Galvanized Rigid Steel Conduit and 
Intermediate Metal Conduit

NEMA SG 3 (1995) Power Switching Equipment

NEMA ST 20 (1992) Dry-Type Transformers for General 
Applications

NEMA TC 2 (1990) Electrical Polyvinyl Chloride (PVC) 
Tubing (EPT) and Conduit (EPC-40 and 
EPC-80)

NEMA TC 13 (1993) Electrical Nonmetallic Tubing (ENT)
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NEMA VE 1 (1996) Metal Cable Tray Systems

NEMA WD 1 (1983; R 1989) General Requirements for 
Wiring Devices

NEMA WD 6 (1988) Wiring Devices - Dimensional 
Requirements

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1996; Errata 96-4) National Electrical 
Code

NFPA 101 (1997; Errata 97-1) Life Safety Code

UNDERWRITERS LABORATORIES (UL)

UL 1 (1993; Rev thru Jan 1995) Flexible Metal 
Conduit

UL 4 (1996) Armored Cable

UL 5 (1996) Surface Metal Raceways and Fittings 

UL 6 (1997) Rigid Metal Conduit

UL 20 (1995; Rev thru Jan 1998) General-Use Snap 
Switches

UL 44 (1997; Rev Aug 1997) Thermoset-Insulated 
Wires and Cables

UL 50 (1995; Rev thru Oct 1997) Enclosures for 
Electrical Equipment

UL 67 (1993; Rev thru Nov 1995) Panelboards

UL 83 (1996; Rev Sep 1997) 
Thermoplastic-Insulated Wires and Cables

UL 98 (1994; R thru Oct 1995) Enclosed and 
Dead-Front Switches

UL 198B (1995) Class H Fuses

UL 198C (1986; Rev thru Feb 1998) 
High-Interrupting-Capacity Fuses, 
Current-Limiting Types

UL 198D (1995) Class K Fuses

UL 198E (1988; Rev Jul 1988) Class R Fuses

UL 198G (1988; Rev May 1988) Fuses for 
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Supplementary Overcurrent Protection

UL 198H (1988; Rev thru Nov 1993) Class T Fuses

UL 198L (1995; Rev May 1995) D-C Fuses for 
Industrial Use

UL 360 (1996; Rev thru Oct 1997) Liquid-Tight 
Flexible Steel Conduit

UL 467 (1993; Rev thru Aug 1996) Grounding and 
Bonding Equipment

UL 486A (1997) Wire Connectors and Soldering Lugs 
for Use with Copper Conductors

UL 486B (1997; Rev Jun 1997) Wire Connectors for 
Use with Aluminum Conductors

UL 486C (1997) Splicing Wire Connectors

UL 486E (1994; Rev thru Feb 1997) Equipment Wiring 
Terminals for Use with Aluminum and/or 
Copper Conductors

UL 489 (1996; Rev thru Nov 1997) Molded-Case 
Circuit Breakers, Molded-Case Switches, 
and Circuit-Breaker Enclosures

UL 498 (1996; Rev thru Nov 1997) Attachment Plugs 
and Receptacles

UL 506 (1994; Rev Oct 1997) Specialty Transformers

UL 508 (1993; Rev thru Oct 1997) Industrial 
Control Equipment

UL 510 (1994; Rev thru Nov 1997) Insulating Tape

UL 512 (1993; R Dec 1995) Fuseholders

UL 514A (1996) Metallic Outlet Boxes

UL 514B (1997) Fittings for Conduit and Outlet 
Boxes

UL 514C (1996) Nonmetallic Outlet Boxes, 
Flush-Device Boxes, and Covers

UL 542 (1994; Rev May 1997) Lampholders, 
Starters, and Starter Holders for 
Fluorescent Lamps

UL 651 (1995; Rev thru Apr 1997) Schedule 40 and 

SECTION 16415  Page 6



Ft Bliss  Air Deployment Facility Complex FBADC
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

80 Rigid PVC Conduit

UL 651A (1995; Rev Sep 1996) Type EB and A Rigid 
PVC Conduit and HDPE Conduit

UL 674 (1994; Rev thru Feb 1997) Electric Motors 
and Generators for Use in Division 1 
Hazardous (Classified) Locations

UL 698 (1995; Rev thru Dec 1996) Industrial 
Control Equipment for Use in Hazardous 
(Classified) Locations

UL 719 (1996) Nonmetallic-Sheathed Cables

UL 797 (1993; Rev thru Mar 1997) Electrical 
Metallic Tubing

UL 817 (1994; Rev thru Aug 1997) Cord Sets and 
Power-Supply Cords

UL 844 (1995; Rev thru Aug 1997) Electric 
Lighting Fixtures for Use in Hazardous 
(Classified) Locations

UL 845 (1995; Rev Feb 1996) Motor Control Centers

UL 854 (1996) Service-Entrance Cables

UL 857 (1994; Rev thru Nov 1996) Busways and 
Associated Fittings

UL 869A (1993; Rev thru Apr 1996) Reference 
Standard for Service Equipment

UL 877 (1993; Rev thru May 1997) Circuit Breakers 
and Circuit-Breaker Enclosures for Use in 
Hazardous (Classified) Locations

UL 886 (1994; Rev thru Jan 1997) Outlet Boxes and 
Fittings for Use in Hazardous (Classified) 
Locations

UL 891 (1994; Rev thru Jan 1995) Dead-Front 
Switchboards

UL 924 (1995; Rev thru Oct 97) Emergency Lighting 
and Power Equipment

UL 935 (1995; Rev thru Apr 1997)Fluorescent-Lamp 
Ballasts

UL 943 (1993; Rev thru Mar 1997)Ground-Fault 
Circuit-Interrupters
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UL 1004 (1994; Rev thru Feb 1997) Electric Motors

UL 1010 (1995; Rev thru Dec 1996)Receptacle-Plug 
Combinations for Use in Hazardous 
(Classified) Locations

UL 1022 (1994) Line Isolation Monitors

UL 1029 (1994; Rev thru Sep 1995) 
High-Intensity-Discharge Lamp Ballasts

UL 1047 (1995; Rev May 1996) Isolated Power 
Systems Equipment

UL 1236 (1994; Rev thru Dec 1997) Battery Chargers 
for Charging Engine-Starter Batteries

UL 1242 (1996; Rev Apr 1997) Intermediate Metal 
Conduit

UL 1449 (1985; Errata Apr 1986; Rev May 1995) 
Transient Voltage Surge Suppressors

UL 1564 (1993; Rev Apr 1994) Industrial Battery 
Chargers

UL 1569 (1995; Rev thru Oct 1997) Metal-Clad Cables

UL 1570 (1995; Rev thru Jun 1997) Fluorescent 
Lighting Fixtures

UL 1571 (1995; Rev thru Jun 97) Incandescent 
Lighting Fixtures

UL 1572 (1995; Rev thru Jun 97) High Intensity 
Discharge Lighting Fixtures

UL 1660 (1994; Rev Jan 1996) Liquid-Tight Flexible 
Nonmetallic Conduit

UL Elec Const Dir (1997) Electrical Construction Equipment 
Directory

1.2   GENERAL

1.2.1   Rules

The installation shall conform to the requirements of NFPA 70 and NFPA 101, 
unless more stringent requirements are indicated or shown.

1.2.2   Coordination

The drawings indicate the extent and the general location and arrangement 
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of equipment, conduit, and wiring.  The Contractor shall become familiar 
with all details of the work and verify all dimensions in the field so that 
the outlets and equipment shall be properly located and readily accessible. 
 Lighting fixtures, outlets, and other equipment and materials shall be 
located to avoid interference with mechanical or structural features; 
otherwise, lighting fixtures shall be symmetrically located according to 
the room arrangement when uniform illumination is required, or 
asymmetrically located to suit conditions fixed by design and shown. 
Raceways, junction and outlet boxes, and lighting fixtures shall not be 
supported from sheet metal roof decks.  If any conflicts occur 
necessitating departures from the drawings, details of and reasons for 
departures shall be submitted and approved prior to implementing any 
change.  The Contractor shall coordinate electrical work with the HVAC and 
electrical drawings and specifications and provide power related wiring.

1.2.3   Special Environments

1.2.3.1   Weatherproof Locations

Wiring, Fixtures, and equipment in designated locations shall conform to 
NFPA 70 requirements for installation in damp or wet locations.

1.2.3.2   Hazardous Locations

Wiring in locations indicated shall conform to the NFPA 70 for Class I, 
Division 1 hazardous locations.  Equipment shall be suitable for Group D .  

1.2.3.3   Ducts, Plenums and Other Air-Handling Spaces

Wiring and equipment in ducts, plenums and other air-handling spaces shall 
be installed using materials and methods in conformance with NFPA 70unless 
more stringent requirements are indicated in this specification or on the 
contract drawings.

1.2.4   Standard Products

Material and equipment shall be a standard product of a manufacturer 
regularly engaged in the manufacture of the product and shall essentially 
duplicate items that have been in satisfactory use for at least 2 years 
prior to bid opening.

1.2.5   NAMEPLATES

1.2.5.1   Identification Nameplates

Major items of electrical equipment and major components shall be 
permanently marked with an identification name to identify the equipment by 
type or function and specific unit number as indicated.  Designation of 
motors shall coincide with their designation in the motor control center or 
panel.  Unless otherwise specified, identification nameplates shall be made 
of laminated plastic in accordance with ASTM D 709 with black outer layers 
and a white core.  Edges shall be chamfered.  Plates shall be fastened with 
black-finished round-head drive screws, except motors, or approved 
nonadhesive metal fasteners.  When the nameplate is to be installed on an 
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irregular-shaped object, the Contractor shall devise an approved support 
suitable for the application and ensure the proper installation of the 
supports and nameplates.  In all instances, the nameplate shall be 
installed in a conspicuous location.  At the option of the Contractor, the 
equipment manufacturer's standard embossed nameplate material with black 
paint-filled letters may be furnished in lieu of laminated plastic.  The 
front of each panelboard and switchboard shall have a nameplate to indicate 
the phase letter, corresponding color and arrangement of the phase 
conductors.  The following equipment, as a minimum, shall be provided with 
identification nameplates:

           Minimum 6.4 mm                        Minimum 3.2 mm
            High Letters                          High Letters

          Panelboards                     Control Power Transformers
          Starters                        Control Devices
          Safety Switches                 
          Transformers
          Equipment Enclosures
          Switchboards
          Motors

Each panel, section, or unit in switchboards or similar assemblies shall be 
provided with a nameplate in addition to nameplates listed above, which 
shall be provided for individual compartments in the respective assembly, 
including nameplates which identify "future," "spare," and "dedicated" or 
"equipped spaces."

1.2.6   As-Built Drawings

Following the project completion or turnover, within 30 days the Contractor 
shall furnish 2 sets of as-built drawings to the Contracting Officer.

1.2.7   Recessed Light Fixtures (RLF) Option

The Contractor has the option to substitute inch-pound (I-P) RLF to metric 
RLF.  This option shall be coordinated with Section \=09510=\ ACOUSTICAL 
CEILINGS.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Manufacturer's Catalog; FIO.

Data composed of catalog cuts, brochures, circulars, specifications, 
product data, and printed information in sufficient detail and scope to 
verify compliance with the requirements of the contract documents.
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Material, Equipment, and Fixture Lists; FIO.

A complete itemized listing of equipment and materials proposed for 
incorporation into the work.  Each entry shall include an item number, the 
quantity of items proposed, and the name of the manufacturer of each item.

Installation Procedures; FIO.

Installation procedures for rotating equipment, transformers, and battery 
systems.  Procedures shall include diagrams, instructions, and precautions 
required to install, adjust, calibrate, and test devices and equipment.

SD-04 Drawings

Interior Electrical Equipment; FIO.

Detail drawings consisting of equipment drawings, illustrations, schedules, 
instructions, diagrams, and other information necessary to define the 
installation.  Detail drawings shall show the rating of items and systems 
and how the components of an item and system are assembled, function 
together, and how they will be installed on the project.  Data and drawings 
for component parts of an item or system shall be coordinated and submitted 
as a unit.  Data and drawings shall be coordinated and included in a single 
submission.  Multiple submissions for the same equipment or system are not 
acceptable except where prior approval has been obtained from the 
Contracting Officer.  In such cases, a list of data to be submitted later 
shall be included with the first submission.  Detail drawings shall show 
physical arrangement, construction details, connections, finishes, 
materials used in fabrication, provisions for conduit or busway entrance, 
access requirements for installation and maintenance, physical size, 
electrical characteristics, foundation and support details, and equipment 
weight.  Drawings shall be drawn to scale and/or dimensioned.  Optional 
items shall be clearly identified as included or excluded.  Detail drawings 
shall as a minimum include:

a.  Transformers.

b.  Battery system including calculations for the battery and charger.

c.  Motors and rotating machinery.

d.  Single line electrical diagrams including primary, metering, 
sensing and relaying, control wiring, and control logic.

e.  Sway bracing for suspended luminaires.

Structural drawings showing the structural or physical features of major 
equipment items, components, assemblies, and structures, including 
foundations or other types of supports for equipment and conductors.  These 
drawings shall include accurately scaled or dimensioned outline and 
arrangement or layout drawings to show the physical size of equipment and 
components and the relative arrangement and physical connection of related 
components.  Weights of equipment, components and assemblies shall be 
provided when required to verify the adequacy of design and proposed 
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construction of foundations or other types of supports.  Dynamic forces 
shall be stated for switching devices when such forces must be considered 
in the design of support structures.  The appropriate detail drawings shall 
show the provisions for leveling, anchoring, and connecting all items 
during installation, and shall include any recommendations made by the 
manufacturer.

Electrical drawings including single-line and three-line diagrams, and 
schematics or elementary diagrams of each electrical system; internal 
wiring and field connection diagrams of each electrical device when 
published by the manufacturer; wiring diagrams of cabinets, panels, units, 
or separate mountings; interconnection diagrams that show the wiring 
between separate components of assemblies; field connection diagrams that 
show the termination of wiring routed between separate items of equipment; 
internal wiring diagrams of equipment showing wiring as actually provided 
for this project.  Field wiring connections shall be clearly identified.

If departures from the contract drawings are deemed necessary by the 
Contractor, complete details of such departures, including changes in 
related portions of the project and the reasons why, shall be submitted 
with the detail drawings.  Approved departures shall be made at no 
additional cost to the Government.

As-Built Drawings; GA.

The as-built drawings shall be a record of the construction as installed.  
The drawings shall include all the information shown on the contract 
drawings, deviations, modifications, and changes from the contract 
drawings, however minor.  The as-built drawings shall be kept at the job 
site and updated daily.  The as-built drawings shall be a full-sized set of 
prints marked to reflect all deviations, changes, and modifications.  The 
as-built drawings shall be complete and show the location, size, 
dimensions, part identification, and other information.  Additional sheets 
may be added.  The as-built drawings shall be jointly inspected for 
accuracy and completeness by the Contractor's quality control 
representative and by the Contracting Officer prior to the submission of 
each monthly pay estimate.  Upon completion of the work, the Contractor 
shall submit three full sized sets of the marked prints to the Contracting 
Officer for approval.  If upon review, the as-built drawings are found to 
contain errors and/or omissions, they will be returned to the Contractor 
for correction.  The Contractor shall correct and return the as-built 
drawings to the Contracting Officer for approval within ten calendar days 
from the time the drawings are returned to the Contractor.

SD-08 Statements

Onsite Test; GA.

A detailed description of the Contractor's proposed procedures for on-site 
tests.

SD-09 Reports

Factory Test Reports; GA.
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Six copies of the information described below in 216 x 280 mm  binders 
having a minimum of 5 rings from which material may readily be removed and 
replaced, including a separate section for each test.  Sections shall be 
separated by heavy plastic dividers with tabs.

a.  A list of equipment used, with calibration certifications.

b.  A copy of measurements taken.

c.  The dates of testing.

d.  The equipment and values to be verified.

e.  The conditions specified for the test.

f.  The test results, signed and dated.

g.  A description of adjustments made.

Field Test Plan; GA.

A detailed description of the Contractor's proposed procedures for onsite 
test submitted 20 days prior to testing the installed system. No field test 
will be performed until the test plan is approved.  The test plan shall 
consist of complete field test procedures including tests to be performed, 
test equipment required, and tolerance limits.

Field Test Reports; GA.

Six copies of the information described below in 216 x 280 mm  binders 
having a minimum of 5 rings from which material may readily be removed and 
replaced, including a separate section for each test.  Sections shall be 
separated by heavy plastic dividers with tabs.

a.  A list of equipment used, with calibration certifications.

b.  A copy of measurements taken.

c.  The dates of testing.

d.  The equipment and values to be verified.

e.  The conditions specified for the test.

f.  The test results, signed and dated.

g.  A description of adjustments made.

h.  Final position of controls and device settings.  

SD-13 Certificates

Materials and Equipment; FIO.
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The label or listing of the Underwriters Laboratories, Inc., will be 
accepted as evidence that the materials or equipment conform to the 
applicable standards of that agency.  In lieu of this label or listing, a 
statement from a nationally recognized, adequately equipped testing agency 
indicating that the items have been tested in accordance with required 
procedures and that the materials and equipment comply with all contract 
requirements will be accepted.  However, materials and equipment installed 
in hazardous locations must bear the UL label unless the data submitted 
from other testing agency is specifically approved in writing by the 
Contracting Officer.  Items which are required to be listed and labeled in 
accordance with Underwriters Laboratories must be affixed with a UL label 
that states that it is UL listed.  No exceptions or waivers will be granted 
to this requirement.  Materials and equipment will be approved based on the 
manufacturer's published data.

For other than equipment and materials specified to conform to UL 
publications, a manufacturer's statement indicating complete compliance 
with the applicable standard of the American Society for Testing and 
Materials, National Electrical Manufacturers Association, or other 
commercial standard, is acceptable.

1.4   WORKMANSHIP

Materials and equipment shall be installed in accordance with NFPA 70, 
recommendations of the manufacturer, and as shown.

PART 2   PRODUCTS

Products shall conform to the respective publications and other 
requirements specified below.  Materials and equipment not listed below 
shall be as specified elsewhere in this section.  Items of the same 
classification shall be identical including equipment, assemblies, parts, 
and components.

2.1   CABLES AND WIRES

Conductors No. 8 AWG and larger diameter shall be stranded.  Conductors No. 
10 AWG and smaller diameter shall be solid, except that conductors for 
remote control, alarm, and signal circuits, classes 1, 2, and 3, shall be 
stranded unless specifically indicated otherwise.  Conductor sizes and 
ampacities shown are based on copper, unless indicated otherwise.  
Conductors indicated to be No. 6 AWG or smaller diameter shall be copper.  
Conductors indicated to be No. 4 AWG and larger diameter shall be either 
copper or aluminum, unless otherwise indicated or required by manufacturer.

2.1.1   Equipment Manufacturer Requirements

When manufacturer's equipment requires copper conductors at the 
terminations or requires copper conductors to be provided between 
components of equipment, provide copper conductors or splices, splice 
boxes, and other work required to meet manufacturer's requirements.

2.1.2   Aluminum Conductors
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 Aluminum conductors shall be AA-8000 series electrical grade aluminum 
alloy conductors.  Type EC-1350 aluminum is unacceptable.

2.1.3   Insulation

Unless indicated otherwise, or required by NFPA 70, power and lighting 
wires shall be 600-volt, Type THWN, THHN, or THW conforming to UL 83 or RHW 
conforming to UL 44, except that grounding wire may be type TW conforming 
to UL 83; remote-control and signal circuits shall be Type TW, THW or TF, 
conforming to UL 83.  Where lighting fixtures require 90-degree Centigrade 
(C) conductors, provide only conductors with 90-degree C insulation or 
better.

2.1.4   Bonding Conductors

ASTM B 1, solid bare copper wire for sizes No. 8 AWG and smaller diameter; 
ASTM B 8, Class B, stranded bare copper wire for sizes No. 6 AWG and larger 
diameter.

2.1.5   Service Entrance Cables

Service entrance (SE) and underground service entrance (USE) cables, UL 854.

2.1.6   Cord Sets and Power-Supply Cords

UL 817.

2.2   CABLE TRAYS

NEMA VE 1 cable trays shall form a wireway system, and shall be of nominal 
75 mm  depth.  Cable trays shall be constructed of aluminum .  Trays shall 
include splice and end plates, dropouts, and miscellaneous hardware.  
Edges, fittings, and hardware shall be finished free from burrs and sharp 
edges.  Fittings shall have not less than the load-carrying ability of 
straight tray sections and shall have manufacturer's minimum standard 
radius.  Radius of bends shall be 305 mm.  

2.2.1   Ladder

Ladder-type cable trays shall be of nominal 300 mm  width.  Rung spacing 
shall be on 150 mm  maximum centers.

2.3   TRANSIENT VOLTAGE SURGE PROTECTION

Transient voltage surge suppressors shall be provided as indicated.  Surge 
suppressors shall meet the requirements of IEEE C62.41 and be UL listed and 
labeled as having been tested in accordance with UL 1449.  Surge suppressor 
ratings shall be 120/208 volts rms, operating voltage; 60 Hz; 3-phase; 4 
wire with ground; surge current rating of 480kA per phase; and maximum 
clamping voltage of 1000 volts.  Suppression topology shall be a hybrid 
platform consisting of both Silicon Avalanche Diodes (SAD) and Metal Oxide 
Varistors (MOV).  Fuses shall not be used as surge suppression.  PVC 
conduit shall be used between TVSS and panelboard.  A 100A circuit breaker 
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shall be used between TVSS and panelboard.  The largest conductor size that 
a 100A circuit breaker can accomodate shall be used to connect the TVSS to 
the panelboard.

2.4   CIRCUIT BREAKERS

2.4.1   MOLDED-CASE CIRCUIT BREAKERS

Molded-case circuit breakers shall conform to NEMA AB 1 and UL 489and UL 877
for circuit breakers and circuit breaker enclosures located in hazardous 
(classified) locations.  Circuit breakers may be installed in panelboards, 
switchboards, enclosures, motor control centers, or combination motor 
controllers.

2.4.1.1   Construction

Circuit breakers shall be suitable for mounting and operating in any 
position.  Lug shall be listed for copper and aluminum conductors in 
accordance with UL 486E.  Single-pole circuit breakers shall be full module 
size with not more than one pole per module.  Multi-pole circuit breakers 
shall be of the common-trip type having a single operating handle such that 
an overload or short circuit on any one pole will result in all poles 
opening simultaneously.  Sizes of 100 amperes or less may consist of 
single-pole breakers permanently factory assembled into a multi-pole unit 
having an internal, mechanical, nontamperable common-trip mechanism and 
external handle ties.  All circuit breakers shall have a quick-make, 
quick-break overcenter toggle-type mechanism, and the handle mechanism 
shall be trip-free to prevent holding the contacts closed against a 
short-circuit or sustained overload.  All circuit breaker handles shall 
assume a position between "ON" and "OFF" when tripped automatically.  All 
ratings shall be clearly visible.

2.4.1.2   Ratings

Voltage ratings shall be not less than the applicable circuit voltage.  The 
interrupting rating of the circuit breakers shall be at least equal to the 
available short-circuit current at the line terminals of the circuit 
breaker and correspond to the UL listed integrated short-circuit current 
rating specified for the panelboards and switchboards.  Molded-case circuit 
breakers shall have nominal voltage ratings, maximum continuous-current 
ratings, and maximum short-circuit interrupting ratings in accordance with 
NEMA AB 1.

2.5   CONDUIT AND TUBING

2.5.1   Electrical, Zinc-Coated Steel Metallic Tubing (EMT)

UL 797

2.5.2   Electrical Nonmetallic Tubing (ENT)

NEMA TC 13.

2.5.3   Electrical Plastic Tubing and Conduit
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NEMA TC 2.

2.5.4   Flexible Conduit, Steel and Plastic

General-purpose type, UL 1; liquid tight, UL 360, and UL 1660.

2.5.5   Intermediate Metal Conduit

UL 1242.

2.5.6   PVC Coated Rigid Steel Conduit

NEMA RN 1.

2.5.7   Rigid Aluminum Conduit

ANSI C80.5 and UL 6.

2.5.8   Rigid Metal Conduit

UL 6.

2.5.9   Rigid Plastic

NEMA TC 2, UL 651 and UL 651A.

2.5.10   Surface Metal Electrical Raceways and Fittings

UL 5.

2.6   CONDUIT AND DEVICE BOXES AND FITTINGS

2.6.1   Boxes, Metallic Outlet

NEMA OS 1 and UL 514A.

2.6.2   Boxes, Nonmetallic, Outlet and Flush-Device Boxes and Covers

NEMA OS 2 and UL 514C.

2.6.3   Boxes, Outlet for Use in Hazardous (Classified) Locations

UL 886.

2.6.4   Boxes, Switch (Enclosed), Surface-Mounted

UL 98.

2.6.5   Fittings for Conduit and Outlet Boxes

UL 514B.

2.6.6   Fittings For Use in Hazardous (Classified) Locations
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UL 886.

2.6.7   Fittings, PVC, for Use with Rigid PVC Conduit and Tubing

UL 514B.

2.7   CONDUIT COATINGS PLASTIC RESIN SYSTEM

NEMA RN 1, Type A-40.

2.8   CONNECTORS, WIRE PRESSURE

2.8.1   For Use With Copper Conductors

UL 486A.

2.8.2   For Use With Aluminum Conductors

UL 486B.

2.9   ELECTRICAL GROUNDING AND BONDING EQUIPMENT

UL 467.

2.9.1   Ground Rods

Ground rods shall be of copper-clad steel conforming to UL 467 not less 
than 15.9 mm  in diameter by 3.1 meter  in length of the sectional type 
driven full length into the earth.

2.9.2   Ground Bus

The ground bus shall be bare conductor or flat copper in one piece, if 
practicable.

2.10   ENCLOSURES

NEMA ICS 6 or NEMA 250 unless otherwise specified.

2.10.1   Cabinets and Boxes

Cabinets and boxes with volume greater than 0.0164 cubic meters  shall be 
in accordance with UL 50, hot-dip, zinc-coated, if sheet steel.

2.10.2   Circuit Breaker Enclosures

UL 489.

2.11   FIXTURES, LIGHTING AND FIXTURE ACCESSORIES/COMPONENTS

Fixture details shown on contract drawings, and UL 844 for fixtures to be 
installed in hazardous (classified) locations.  Fixtures, accessories and 
components, including ballasts, lampholders, lamps, starters and starter 
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holders, shall conform to industry standards specified below.

2.11.1   Fixture, Auxiliary or Emergency

UL 924.

2.11.2   Incandescent Fixture

UL 1571.

2.11.3   Fluorescent

a.  Fixture:  NEMA LE 4 for ceiling compatibility of recessed fixtures 
and UL 1570.  Fixtures shall be plainly marked for proper lamp and 
ballast type to identify lamp diameter, wattage, color and start 
type.  Marking shall be readily visible to service personnel, but 
not visible from normal viewing angles.

b.  Ballasts:

          All ballasts shall be electronic type.

Electronic Ballast.  Electronic ballasts shall consist of a 
rectifier, high frequency inverter, and power control and 
regulation circuitry.  The ballasts shall be UL listed, Class P, 
with a Class A sound rating and shall contain no PCBs.  Ballasts 
shall meet 47 CFR 18 for electromagnetic interference and shall 
not interfere with the operation of other electrical equipment.  
Design shall withstand line transients per IEEE C62.41, Category 
A.  Unless otherwise indicated, the minimum number of ballasts 
shall be used to serve each individual fixture, using one, two, 
three or four lamp ballasts.  A single ballast may be used to 
serve multiple fixtures if they are continuous mounted, factory 
manufactured for that installation with an integral wireway, and 
are identically controlled.

(a)  Light output regulation shall be +/- 10%.

(b)  Voltage input regulation shall be +/- 10%.

(c)  Lamp current crest factor shall be no more than 1.6.

(d)  Ballast factor shall be not less than 85% nor more than 100%, 
unless otherwise indicated.

(e)  A 60 Hz filter shall be provided.  Flicker shall be no more than 
10% with any lamp suitable for the ballast.

(f)  Ballast case temperature shall not exceed 25 degree Celsius rise 
above 40 degree Celsius ambient, when tested in accordance with UL 
935.

(g)  Total harmonic distortion shall be in the range of 10-20%.
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(h)  Power factor shall not be less than 0.95.

(i)  Ballasts shall operate at a frequency of 20 kHz or more.

(j)  Operating filament voltage shall be 2.5 to 4.5 volts.

(k)  Warranty.  Three year full warranty including a $10 labor 
allowance.

(l)  Ballast Efficacy Factor (BEF) shall be in accordance with the 
following table.  Ballasts and lamps shall be matching rapid start 
or instant start as indicated on the following table.  If 
32W-F32-T8 lamps and ballasts are used, they must be either all 
rapid start or all instant start.

ELECTRONIC FLUORESCENT BALLAST EFFICACY FACTORS*
_________________________________________________________________________
     LAMP        TYPE OF         NOMINAL          NUMBER     MIN. BALLAST
     TYPE        STARTER       OPERATIONAL          OF         EFFICACY
                  & LAMP      INPUT VOLTAGE        LAMPS        FACTOR

32W F32 T8      rapid or      120 or 277 V           1            2.4
              instant start                          2            1.4
                                                     3            1.0
                                                     4            0.8
________________________________________________________________________

*For ballasts not specifically designed for use with dimming controls

The BEF is calculated using the formula:

BEF = Ballast Factor (in percent) / Power Input

Where Power Input = Total Wattage of Combined Lamps and Ballasts.

c.  Lampholders, Starters, and Starter Holders:  UL 542.

2.11.4   High-Intensity-Discharge

a.  Fixture:  NEMA LE 4 for ceiling compatibility of recessed fixtures 
and UL 1572.

b.  Ballasts:  ANSI C82.4 for multiple supply types and UL 1029.

2.12   LOW-VOLTAGE FUSES AND FUSEHOLDERS

2.12.1   Fuses, Low Voltage Cartridge Type

NEMA FU 1.

2.12.2   Fuses, Class K, High-Interrupting-Capacity Type

UL 198D.
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2.12.3   Fuses, Class H

UL 198B.

2.12.4   Fuses, Class R

UL 198E.

2.12.5   Fuses, Class T

UL 198H.

2.12.6   Fuses for Supplementary Overcurrent Protection

UL 198G.

2.12.7   Fuseholders

UL 512.

2.13   INSTRUMENTS, ELECTRICAL INDICATING

ANSI C39.1.

2.14   MOTORS, AC, FRACTIONAL AND INTEGRAL

Motors, ac, fractional and integral kilowatt, 373.0 kW and smaller shall 
conform to NEMA MG 1 and UL 1004for motors; NEMA MG 10 for energy 
management selection of polyphase motors; and UL 674 for use of motors in 
hazardous (classified) locations.

2.14.1   Rating

The kilowatt rating of motors should be limited to no more than 125 percent 
of the maximum load being served unless a NEMA standard size does not fall 
within this range.  In this case, the next larger NEMA standard motor size 
should be used.

2.14.2   Motor Efficiencies

All permanently wired polyphase motors of 746 W or more shall meet the 
minimum full-load efficiencies as indicated in the following table, and as 
specified in this specification.  Motors of 746 W or more with open, drip 
proof or totally enclosed fan cooled enclosures shall be high efficiency 
type, unless otherwise indicated.  Motors provided as an integral part of 
motor driven equipment are excluded from this requirement if a minimum 
seasonal or overall efficiency requirement is indicated for that equipment 
by the provisions of another section.

Minimum Motor Efficiencies

          kW                    High Efficiency

         0.746                         85.5
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Minimum Motor Efficiencies

          kW                    High Efficiency
         1.12                          85.5
         1.49                          85.5
         2.24                          88.5
         3.73                          88.5
         5.60                          90.0
         7.46                          90.0
         11.2                          91.0
         14.9                          92.0
         18.7                          92.0
         22.4                          92.0
         29.8                          92.0
         37.3                          92.5
         44.8                          92.5
         56.9                          95.5
         74.6                          93.5
         93.3                          94.5
         112                           94.5
         149                           94.5
         187                           94.5
         224                           94.5
         261                           94.5
         298                           94.5
         373                           94.5

2.15   MOTOR CONTROLS

2.15.1   General

NEMA ICS 1, NEMA ICS 2, NEMA ICS 3 and NEMA ICS 6, and UL 508 and UL 845.  
Panelboards supplying non-linear loads shall have neutrals sized for 200 
percent of rated current.

2.15.2   Motor Starters

Combination starters shall be provided as indicated.

2.15.3   Thermal-Overload Protection

Each motor of 93 W (1/8 hp) or larger shall be provided with 
thermal-overload protection.  Polyphase motors shall have overload 
protection in each ungrounded conductor.  The overload-protection device 
shall be provided either integral with the motor or controller, or shall be 
mounted in a separate enclosure.  Unless otherwise specified, the 
protective device shall be of the manually reset type.  Single or double 
pole tumbler switches specifically designed for alternating-current 
operation only may be used as manual controllers for single-phase motors 
having a current rating not in excess of 80 percent of the switch rating.

2.16   PANELBOARDS
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Dead-front construction, NEMA PB 1 and UL 67.

2.17   RECEPTACLES

2.17.1   Standard Grade

UL 498.

2.17.2   Ground Fault Interrupters

UL 943, Class A or B.

2.17.3   NEMA Standard Receptacle Configurations

NEMA WD 6.

a.  Duplex, 15-Ampere, 125 Volt 

15-ampere, non-locking:  NEMA type 5-15R.

2.18   Service Entrance Equipment

UL 869A.

2.19   SPLICE, CONDUCTOR

UL 486C.

2.20   POWER-SWITCHGEAR ASSEMBLIES INCLUDING SWITCHBOARDS

Assemblies shall be metal-enclosed, freestanding general-purpose ventilated 
type in accordance with NEMA PB 2, UL 891, and IEEE ANSI/IEEE C37.20.1 and 
shall be installed to provide front and rear access.  Busses shall be copper
 .  Assembly shall be approximately 2.3 meters  high; arrangement of 
circuit breakers and other items specified shall be as indicated.  The 
withstand rating and interrupting capacity of the switchboards and circuit 
breakers shall be based on the maximum fault current available.

2.20.1   Circuit Breakers

Circuit breakers shall be stationary molded-case circuit breakers or 
insulated-case, systems type circuit breakers.

2.20.2   Auxiliary Equipment

2.20.2.1   Instruments

Instruments shall be long scale, 173 mm  minimum, semiflush rectangular, 
indicating or digital switchboard type, mounted at eye level.

a.  Ammeter, range 0 to 1200 amperes, complete with selector switch 
having off position and positions to read each phase current.

b.  Voltmeter, range 0 to 300 volts, complete with selector switch 
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having off position and positions to read each phase to neutral 
voltage.

2.21   SNAP SWITCHES

UL 20.

2.22   TAPES

2.22.1   Plastic Tape

UL 510.

2.22.2   Rubber Tape

UL 510.

2.23   TRANSFORMERS

Single- and three-phase transformers shall have two windings per phase.  
Full-capacity standard NEMA taps shall be provided in the primary windings 
of transformers unless otherwise indicated.  Three-phase transformers shall 
be configured with delta-wye windings, except as indicated.  "T" 
connections may be used for transformers rated 15 kVA or below.  
Transformer supplying panelboard "2LC" shall be UL listed as suitable for 
supplying such loads with a total K-factor not to exceed K-9 and have 
neutrals sized for 200 percent of rated current.

2.23.1   Transformers, Dry-Type

Transformers shall have 220 degrees C insulation system for transformers 15 
kVA and greater, and shall have 180 degrees C insulation system for 
transformers rated 10 kVA and less, with temperature rise not exceeding 115 
degrees C under full-rated load in maximum ambient temperature of 40 
degrees C.  Transformer of 115 degrees C temperature rise shall be capable 
of carrying continuously 115 percent of nameplate kVA without exceeding 
insulation rating. 

600 Volt or Less Primary:

NEMA ST 20, UL 506, general purpose, dry-type, self-cooled, ventilated.  
Transformers shall be provided in NEMA 1 enclosure for indoor installation 
and 3R enclosure for outdoor installation.  Transformers shall be quiet 
type with maximum sound level at least 3 decibels less than NEMA standard 
level for transformer ratings indicated.

2.23.2   Average Sound Level

The average sound level in decibels (dB) of transformers shall not exceed 
the following dB level at 300 mm for the applicable kVA rating range listed 
unless otherwise indicated:
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                  kVA Range             dB Sound Level

                   1-50                          50
                   51-150                        55
                   151-300                       58

2.24   WIRING DEVICES

NEMA WD 1 for wiring devices, and NEMA WD 6 for dimensional requirements of 
wiring devices.

PART 3   EXECUTION

3.1   GROUNDING

Grounding shall be in conformance with NFPA 70, the contract drawings, and 
the following specifications.

3.1.1   Ground Rods

The resistance to ground shall be measured using the fall-of-potential 
method described in IEEE Std 81.  The maximum resistance of a driven ground 
shall not exceed 25 ohms under normally dry conditions.  If this resistance 
cannot be obtained with a single rod, 3 additional rods not less than 1.8 
meters  on centers may be coupled and driven with the first rod.  In 
high-ground-resistance, UL listed chemically charged ground rods may be 
used.  If the resultant resistance exceeds 25 ohms measured not less than 
48 hours after rainfall, the Contracting Officer shall be notified 
immediately.  Connections below grade shall be fusion welded.  Connections 
above grade shall be fusion welded or shall use UL 467 approved connectors.

3.1.2   Grounding Conductors

A green equipment grounding conductor, sized in accordance with NFPA 70 
shall be provided where indicated on the drawings.  Equipment grounding 
bars shall be provided in all panelboards.  The equipment grounding 
conductor shall be carried back to the service entrance grounding 
connection or separately derived grounding connection.  All equipment 
grounding conductors, including metallic raceway systems used as such, 
shall be bonded or joined together in each wiring box or equipment 
enclosure.  Metallic raceways and grounding conductors shall be checked to 
assure that they are wired or bonded into a common junction.  Metallic 
boxes and enclosures, if used, shall also be bonded to these grounding 
conductors by an approved means per NFPA 70.  When boxes for receptacles, 
switches, or other utilization devices are installed, any designated 
grounding terminal on these devices shall also be bonded to the equipment 
grounding conductor junction with a short jumper.

3.2   WIRING METHODS

Wiring shall conform to NFPA 70, the contract drawings, and the following 
specifications.  Unless otherwise indicated, wiring shall consist of 
insulated conductors installed in rigid aluminum conduit, rigid zinc-coated 
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steel conduit, rigid plastic conduit, electrical metallic tubing, 
electrical nonmetallic tubing, or intermediate metal conduit.  Where cables 
and wires are installed in cable trays, they shall be of the type permitted 
by NFPA 70 for use in such applications.  Wire fill in conduits shall be 
based on NFPA 70 for the type of conduit and wire insulations specified.  
Wire fill in conduits located in Class I or II hazardous areas shall be 
limited to 25 percent of the cross sectional area of the conduit.

3.2.1   Conduit and Tubing Systems

Conduit and tubing systems shall be installed as indicated.  Conduit sizes 
shown are based on use of copper conductors with insulation types as 
described in paragraph WIRING METHODS.  Minimum size of raceways shall be 16
 mm.  Only metal conduits will be permitted when conduits are required for 
shielding or other special purposes indicated, or when required by 
conformance to NFPA 70.  Nonmetallic conduit and tubing may be used in 
damp, wet or corrosive locations when permitted by NFPA 70 and the conduit 
or tubing system is provided with appropriate boxes, covers, clamps, screws 
or other appropriate type of fittings.  Electrical metallic tubing (EMT) 
may be installed only within buildings.  EMT may be installed in concrete 
and grout in dry locations.  EMT installed in concrete or grout shall be 
provided with concrete tight fittings.  EMT shall not be installed in damp 
or wet locations, or the air space of exterior masonry cavity walls.  
Bushings, manufactured fittings or boxes providing equivalent means of 
protection shall be installed on the ends of all conduits and shall be of 
the insulating type, where required by NFPA 70.  Only UL listed adapters 
shall be used to connect EMT to rigid metal conduit, cast boxes, and 
conduit bodies.  Aluminum conduit may be used only where installed exposed 
in dry locations.  Nonaluminum sleeves shall be used where aluminum conduit 
passes through concrete floors and firewalls.  Penetrations of above grade 
floor slabs, time-rated partitions and fire walls shall be firestopped in 
accordance with Section _____ 07840 [Amendment #0001] FIRESTOPPING.  Except 
as otherwise specified, IMC may be used as an option for rigid steel 
conduit in areas as permitted by NFPA 70.  Raceways shall not be installed 
under the firepits of boilers and furnaces and shall be kept 150 mm  away 
from parallel runs of flues, steam pipes and hot-water pipes.  Raceways 
shall be concealed within finished walls, ceilings, and floors unless 
otherwise shown.  Raceways crossing structural expansion joints or seismic 
joints shall be provided with suitable expansion fittings or other suitable 
means to compensate for the building expansion and contraction and to 
provide for continuity of grounding.  Wiring installed in underfloor duct 
system shall be suitable for installation in wet locations.

3.2.1.1   Pull Wires

A pull wire shall be inserted in each empty raceway in which wiring is to 
be installed if the raceway is more than 15 meters in length and contains 
more than the equivalent of two 90-degree bends, or where the raceway is 
more than 45 meters in length.  The pull wire shall be of No. 14 AWG 
zinc-coated steel, or of plastic having not less than 1.4 MPa (200 psi)  
tensile strength.  Not less than 254 mm of slack shall be left at each end 
of the pull wire.

3.2.1.2   Conduit Stub-Ups
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Where conduits are to be stubbed up through concrete floors, a short elbow 
shall be installed below grade to transition from the horizontal run of 
conduit to a vertical run.  A conduit coupling fitting, threaded on the 
inside shall be installed, to allow terminating the conduit flush with the 
finished floor.  Wiring shall be extended in rigid threaded conduit to 
equipment, except that where required, flexible conduit may be used 150 mm  
above the floor.  Empty or spare conduit stub-ups shall be plugged flush 
with the finished floor with a threaded, recessed plug unless otherwise 
noted on the drawings.

3.2.1.3   Below Slab-on-Grade or in the Ground

Electrical wiring below slab-on-grade shall be protected by a conduit 
system.  Conduit passing vertically through slabs-on-grade shall be rigid 
steel or IMC.  Rigid steel or IMC conduits installed below slab-on-grade or 
in the earth shall be field wrapped with 0.254 mm thick pipe-wrapping 
plastic tape applied with a 50 percent overlay, or shall have a 
factory-applied polyvinyl chloride, plastic resin, or epoxy coating system.

3.2.1.4   Installing in Slabs Including Slabs on Grade

Conduit installed in slabs-on-grade shall be rigid steel or IMC.  Conduits 
shall be installed as close to the middle of concrete slabs as practicable 
without disturbing the reinforcement.  Outside diameter shall not exceed 
1/3 of the slab thickness and conduits shall be spaced not closer than 3 
diameters on centers except at cabinet locations where the slab thickness 
shall be increased as approved by the Contracting Officer.  Where conduit 
is run parallel to reinforcing steel, the conduit shall be spaced a minimum 
of one conduit diameter away but not less than 25.4 mm from the reinforcing 
steel.

3.2.1.5   Changes in Direction of Runs

Changes in direction of runs shall be made with symmetrical bends or 
cast-metal fittings.  Field-made bends and offsets shall be made with an 
approved hickey or conduit-bending machine.  Crushed or deformed raceways 
shall not be installed.  Trapped raceways in damp and wet locations shall 
be avoided where possible.  Lodgment of plaster, dirt, or trash in 
raceways, boxes, fittings and equipment shall be prevented during the 
course of construction.  Clogged raceways shall be cleared of obstructions 
or shall be replaced.

3.2.1.6   Supports

Metallic conduits and tubing,and the support system to which they are 
attached, shall be securely and rigidly fastened in place to prevent 
vertical and horizontal movement at intervals of not more than 3 meters  
and within 900 mm of boxes, cabinets, and fittings, with approved pipe 
straps, wall brackets, conduit clamps, conduit hangers, threaded C-clamps, 
beam clamps, or ceiling trapeze.  Loads and supports shall be coordinated 
with supporting structure to prevent damage or deformation to the 
structure.  Loads shall not be applied to joist bridging.  Attachment shall 
be by wood screws or screw-type nails to wood; by toggle bolts on hollow 
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masonry units; by expansion bolts on concrete or brick; by machine screws, 
welded threaded studs, heat-treated or spring-steel-tension clamps on steel 
work.  Nail-type nylon anchors or threaded studs driven in by a powder 
charge and provided with lock washers and nuts may be used in lieu of 
expansion bolts or machine screws.  Raceways or pipe straps shall not be 
welded to steel structures.  Cutting the main reinforcing bars in 
reinforced concrete beams or joists shall be avoided when drilling holes 
for support anchors.  Holes drilled for support anchors, but not used, 
shall be filled.  In partitions of light steel construction, sheet-metal 
screws may be used.  Raceways shall not be supported using wire or nylon 
ties.  Raceways shall be independently supported from the structure.  Upper 
raceways shall not be used as a means of support for lower raceways.  
Supporting means shall not be shared between electrical raceways and 
mechanical piping or ducts.  Cables and raceways shall not be supported by 
ceiling grids.  Except where permitted by NFPA 70, wiring shall not be 
supported by ceiling support systems.  Conduits shall be fastened to 
sheet-metal boxes and cabinets with two locknuts where required by NFPA 70, 
where insulating bushings are used, and where bushings cannot be brought 
into firm contact with the box; otherwise, a single locknut and bushing may 
be used.  Threadless fittings for electrical metallic tubing shall be of a 
type approved for the conditions encountered.  Additional support for 
horizontal runs is not required when EMT rests on steel stud cutouts.

3.2.1.7   Exposed Raceways

Exposed raceways shall be installed parallel or perpendicular to walls, 
structural members, or intersections of vertical planes and ceilings.  
Raceways under raised floors and above accessible ceilings shall be 
considered as exposed installations in accordance with NFPA 70 definitions.

3.2.1.8   Exposed Risers

Exposed risers in wire shafts of multistory buildings shall be supported by 
U-clamp hangers at each floor level, and at intervals not to exceed 3 
meters. 

3.2.1.9   Communications Raceways

Communications raceways indicated shall be installed in accordance with the 
previous requirements for conduit and tubing and with the additional 
requirement that no length of run shall exceed 15 meters for 15 mm and 20 mm
sizes, and 30 meters for 25 mm or larger sizes, and shall not contain more 
than two 90-degree bends or the equivalent.  Additional pull or junction 
boxes shall be installed to comply with these limitations whether or not 
indicated.  Inside radii of bends in conduits of 25 mm (1 inch) size or 
larger shall not be less than ten times the nominal diameter.

3.2.2   Busway Systems

Busway systems shall be of the voltage, capacity, and phase characteristics 
indicated.  Vertical runs of busways within 1.8 meters of the floor shall 
have solid enclosures.  Busways shall be supported at intervals not 
exceeding 1.5 meters, and shall be braced properly to prevent lateral 
movement.  Busways penetrating walls or floors shall be provided with 
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flanges to completely close wall or floor openings.

3.2.3   Cable Trays

Cable trays shall be supported in accordance with the recommendations of 
the manufacturer but at no more than 1.8 meter intervals.  Contact surfaces 
of aluminum connections shall be coated with an antioxidant compound prior 
to assembly.  Adjacent cable tray sections shall be bonded together by 
connector plates of an identical type as the cable tray sections.  The 
Contractor shall submit the manufacturer's certification that the cable 
tray system meets all requirements of Article 318 of NFPA 70.  The cable 
tray shall be installed and grounded in accordance with the provisions of 
Article 318 of NFPA 70.  Data submitted by the Contractor shall demonstrate 
that the completed cable tray systems will comply with the specified 
requirements.  Cable trays shall terminate 250 mm from both sides of smoke 
and fire partitions.  Conductors run through smoke and fire partitions 
shall be installed in 103 mm (4 inch) rigid steel conduits with grounding 
bushings, extending 300 mm beyond each side of the partitions.  The 
installation shall be sealed to preserve the smoke and fire rating of the 
partitions.  Penetrations shall be firestopped in accordance with Section 
_____ 07840 [Amendment #0001] FIRESTOPPING.

3.2.4   Cables and Conductors

Installation shall conform to the requirements of NFPA 70.

3.2.4.1   Sizing

Unless otherwise noted, all sizes are based on copper conductors and the 
insulation types indicated.  Sizes shall be not less than indicated.  
Branch-circuit conductors shall be not smaller than No. 12 AWG.  Conductors 
for branch circuits of 120 volts more than 30 meters  long and of 277 volts 
more than 70 meters long, from panel to load center, shall be no smaller 
than No. 10 AWG.  Class 1 remote control and signal circuit conductors 
shall be not less than No. 14 AWG.  Class 2 remote control and signal 
circuit conductors shall be not less than No. 16 AWG.  Class 3 low-energy, 
remote-control and signal circuits shall be not less than No. 22 AWG.

3.2.4.2   Use of Aluminum Conductors in Lieu of Copper

 Unless otherwise indicated, the Contractor may substitute aluminum 
conductors in lieu of copper conductors for copper sizes No. 4 AWG and 
larger.  Should the Contractor choose to provide aluminum for conductors, 
the Contractor shall be responsible for increasing conductor size to have 
same ampacity as copper size indicated; increasing conduit and pull box 
sizes to accommodate larger size aluminum conductors in accordance with 
NFPA 70; ensuring that pulling tension rating of aluminum conductors is 
sufficient; providing panelboards that are UL listed for use with aluminum, 
and so labelled; relocating equipment, modifying equipment terminations, 
resizing equipment; and resolving problems that are a direct result of 
providing aluminum conductors in lieu of copper.

3.2.4.3   Cable Splicing
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Splices shall be made in an accessible location.  Crimping tools and dies 
shall be approved by the connector manufacturer for use with the type of 
connector and conductor.

a.  Copper Conductors, 600 Volt and Under:  Splices in conductors No. 
10 AWG and smaller diameter shall be made with an insulated, 
pressure-type connector.  Splices in conductors No. 8 AWG and 
larger diameter shall be made with a solderless connector and 
insulated with tape or heat-shrink type insulating material 
equivalent to the conductor insulation.

b.  Aluminum Conductors, 600 Volt and Under:  Splices of aluminum 
conductors shall be made with a UL listed, solderless, 
compression-type, aluminum bodied connector, stamped for AL or 
AL/CU.  Aluminum contact surfaces of conductors shall be cleaned 
with a wire brush and covered with anti-oxidant joint compound 
prior to making of connections.  Any excess joint compound shall 
be wiped away after installing the connector.  Insulate the 
connection with tape or heat-shrink type insulating material 
equivalent to the conductor insulation.

3.2.4.4   Conductor Identification and Tagging

Power, control, and signal circuit conductor identification shall be 
provided within each enclosure where a tap, splice, or termination is made. 
 Where several feeders pass through a common pull box, the feeders shall be 
tagged to indicate clearly the electrical characteristics, circuit number, 
and panel designation.  Phase conductors of low voltage power circuits 
shall be identified by color coding.  Phase identification by a particular 
color shall be maintained continuously for the length of a circuit, 
including junctions.

a.  Color coding shall be provided for service, feeder, branch, and 
ground conductors.  Color shall be green for grounding conductors 
and white for neutrals; except where neutrals of more than one 
system are installed in the same raceway or box, other neutral 
shall be white with colored (not green) stripe.  The color coding 
for 3-phase and single-phase low voltage systems shall be as 
follows:

120/208-volt, 3-phase:  Black(A), red(B), and blue(C).
277/480-volt, 3-phase:  Brown(A), orange(B), and yellow(C).

b.  Conductor phase and voltage identification shall be made by 
color-coded insulation for all conductors smaller than No. 6 AWG.  
For conductors No. 6 AWG and larger, identification shall be made 
by color-coded insulation, or conductors with black insulation may 
be furnished and identified by the use of half-lapped bands of 
colored electrical tape wrapped around the insulation for a 
minimum of 75 mm  of length near the end, or other method as 
submitted by the Contractor and approved by the Contracting 
Officer.

c.  Control and signal circuit conductor identification shall be made 
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by color-coded insulated conductors, plastic-coated self-sticking 
printed markers, permanently attached stamped metal foil markers, 
or equivalent means as approved.  Control circuit terminals of 
equipment shall be properly identified.  Terminal and conductor 
identification shall match that shown on approved detail drawings. 
 Hand lettering or marking is not acceptable.

3.3   BOXES AND SUPPORTS

Boxes shall be provided in the wiring or raceway systems where required by 
NFPA 70 for pulling of wires, making connections, and mounting of devices 
or fixtures.  Pull boxes shall be furnished with screw-fastened covers.  
Indicated elevations are approximate, except where minimum mounting heights 
for hazardous areas are required by NFPA 70.  Unless otherwise indicated, 
boxes for wall switches shall be mounted 1.2 meters above finished floors.  
Switch and outlet boxes located on opposite sides of fire rated walls shall 
be separated by a minimum horizontal distance of 600 mm.  The total 
combined area of all box openings in fire rated walls shall not exceed 
0.0645 square meters per 9.3 square meters.  Maximum box areas for 
individual boxes in fire rated walls vary with the manufacturer and shall 
not exceed the maximum specified for that box in UL Elec Const Dir.  Only 
boxes listed in UL Elec Const Dir shall be used in fire rated walls.

3.3.1   Box Applications

Each box shall have not less than the volume required by NFPA 70 for number 
of conductors enclosed in box.  Boxes for metallic raceways, 102 by 102 mm  
nominal size and smaller, shall be of the cast-metal hub type when located 
in normally wet locations, when flush and surface mounted on outside of 
exterior surfaces, or when located in hazardous areas.  Cast-metal boxes 
installed in wet locations and boxes installed flush with the outside of 
exterior surfaces shall be gasketed.  Boxes for mounting lighting fixtures 
shall be not less than 102 mm  square, or octagonal, except smaller boxes 
may be installed as required by fixture configuration, as approved.  
Cast-metal boxes with 2.4 mm  wall thickness are acceptable.  Large size 
boxes shall be NEMA 1 or as shown.  Boxes in other locations shall be sheet 
steel except that aluminum boxes may be used with aluminum conduit, and 
nonmetallic boxes may be used with nonmetallic conduit and tubing or 
nonmetallic sheathed cable system, when permitted by NFPA 70.  Boxes for 
use in masonry-block or tile walls shall be square-cornered, tile-type, or 
standard boxes having square-cornered, tile-type covers.

3.3.2   Brackets and Fasteners

Boxes and supports shall be fastened to wood with wood screws or screw-type 
nails of equal holding strength, with bolts and metal expansion shields on 
concrete or brick, with toggle bolts on hollow masonry units, and with 
machine screw or welded studs on steel work.  Threaded studs driven in by 
powder charge and provided with lockwashers and nuts, or nail-type nylon 
anchors may be used in lieu of expansion shields, or machine screws.  
Penetration of more than 38.1 mm (1-1/2 inches) into reinforced-concrete 
beams or more than 19.1 mm (3/4 inch) into reinforced-concrete joists shall 
avoid cutting any main reinforcing steel.  The use of brackets which depend 
on gypsum wallboard or plasterboard for primary support will not be 
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permitted.  In partitions of light steel construction, bar hangers with 25mm
long studs, mounted between metal wall studs or metal box mounting brackets 
shall be used to secure boxes to the building structure.  When metal box 
mounting brackets are used, additional box support shall be provided on the 
side of the box opposite the brackets.  This additional box support shall 
consist of a minimum 300 mm long section of wall stud, bracketed to the 
opposite side of the box and secured by two screws through the wallboard on 
each side of the stud.  Metal screws may be used in lieu of the metal box 
mounting brackets.

3.3.3   Mounting in Walls, Ceilings, or Recessed Locations

In walls or ceilings of concrete, tile, or other non-combustible material, 
boxes shall be installed so that the edge of the box is not recessed more 
than 6 mm  from the finished surface.  Boxes mounted in combustible walls 
or ceiling material shall be mounted flush with the finished surface. The 
use of gypsum or plasterboard as a means of supporting boxes will not be 
permitted.  Boxes installed for concealed wiring shall be provided with 
suitable extension rings or plaster covers, as required.  The bottom of 
boxes installed in masonry-block walls for concealed wiring shall be 
mounted flush with the top of a block to minimize cutting of the blocks, 
and boxes shall be located horizontally to avoid cutting webs of block.  
Separate boxes shall be provided for flush or recessed fixtures when 
required by the fixture terminal operating temperature, and fixtures shall 
be readily removable for access to the boxes unless ceiling access panels 
are provided.

3.3.4   Installation in Overhead Spaces

In open overhead spaces, cast-metal boxes threaded to raceways need not be 
separately supported except where used for fixture support; cast-metal 
boxes having threadless connectors and sheet metal boxes shall be supported 
directly from the building structure or by bar hangers.  Hangers shall not 
be fastened to or supported from joist bridging.  Where bar hangers are 
used, the bar shall be attached to raceways on opposite sides of the box 
and the raceway shall be supported with an approved type fastener not more 
than 600 mm from the box.

3.4   DEVICE PLATES

One-piece type device plates shall be provided for all outlets and 
fittings.  Plates on unfinished walls and on fittings shall be of 
zinc-coated sheet steel, cast-metal, or impact resistant plastic having 
rounded or beveled edges.  Plates on finished walls shall be of steel with 
baked enamel finish and shall be ivory.  Screws shall be of metal with 
countersunk heads, in a color to match the finish of the plate.  Plates 
shall be installed with all four edges in continuous contact with finished 
wall surfaces without the use of mats or similar devices.  Plaster fillings 
will not be permitted. Plates shall be installed with an alignment 
tolerance of 1.6 mm. The use of sectional-type device plates will not be 
permitted.  Plates installed in wet locations shall be gasketed and 
provided with a hinged, gasketed cover, unless otherwise specified.

3.5   RECEPTACLES
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3.5.1   Duplex, 15-ampere, 125 volt

Single and duplex receptacles shall be rated 15 amperes, 125 volts, 
two-pole, three-wire, grounding type with polarized parallel slots.  Bodies 
shall be of ivory to match color of switch handles in the same room or to 
harmonize with the color of the respective wall, and supported by mounting 
strap having plaster ears.  Contact arrangement shall be such that contact 
is made on two sides of an inserted blade.  Receptacle shall be side- or 
back-wired with two screws per terminal.  The third grounding pole shall be 
connected to the metal mounting yoke.  Receptacles with ground fault 
circuit interrupters shall have the current rating as indicated, and shall 
be UL Class A type unless otherwise shown.  Ground fault circuit protection 
shall be provided as required by NFPA 70 and as indicated on the drawings.

3.5.2   Floor Outlets

Floor outlets shall be nonadjustable and each outlet shall consist of a 
cast-metal body with threaded openings for conduits, flange ring, and cover 
plate with 15 mm or 20 mm  threaded flush plug.  Plastic bodies and cover 
plates are not allowed.  Telephone outlets shall be placed in the same 
housing with receptacles as detailed on the drawings.  Gaskets shall be 
used where necessary to ensure a watertight installation.  Plugs with 
installation instructions shall be delivered to the Contracting Officer at 
the job site for capping outlets upon removal of service fittings.

3.5.3   Weatherproof Applications

Weatherproof receptacles shall be suitable for the environment, damp or wet 
as applicable, and the housings shall be labeled to identify the allowable 
use.  Receptacles shall be marked in accordance with UL 514A for the type 
of use indicated; "Damp locations", "Wet Locations", "Wet Location Only 
When Cover Closed".  Assemblies shall be installed in accordance with the 
manufacturer's recommendations.

3.5.3.1   Wet Locations

Receptacles in wet locations shall be installed in an assembly rated for 
such use whether the plug is inserted or withdrawn, unless otherwise 
indicated.  In a duplex installation, the receptacle cover shall be 
configured to shield the connections whether one or both receptacles are in 
use.  .

3.6   WALL SWITCHES

Wall switches shall be of the totally enclosed tumbler type.  The wall 
switch handle and switch plate color shall be ivory .  Wiring terminals 
shall be of the screw type or of the solderless pressure type having 
suitable conductor-release arrangement.  Not more than two switches shall 
be installed in a single-gang position.  Switches shall be rated 20-ampere  
277-volt for use on alternating current only.

3.7   SERVICE EQUIPMENT
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Service-disconnecting means shall be of the type indicated in paragraph 
POWER SWITCHGEAR ASSEMBLIES INCLUDING SWITCHBOARDS with an external handle 
for manual operation.  When service disconnecting means is a part of an 
assembly, the assembly shall be listed as suitable for service entrance 
equipment.  Enclosures shall be sheet metal with hinged cover for surface 
mounting unless otherwise indicated.

3.8   PANELBOARDS

Circuit breakers and switches used as a motor disconnecting means shall be 
capable of being locked in the open position.  Door locks shall be keyed 
alike.  Nameplates shall be as approved.  Directories shall be typed to 
indicate loads served by each circuit and mounted in a holder behind a 
clear protective covering.  Busses shall be copper .

3.8.1   Panelboards

Panelboards shall be circuit breaker equipped as indicated on the drawings.

3.9   FUSES

Equipment provided under this contract shall be provided with a complete 
set of properly rated fuses when the equipment manufacturer utilize fuses 
in the manufacture of the equipment, or if current-limiting fuses are 
required to be installed to limit the ampere-interrupting capacity of 
circuit breakers or equipment to less than the maximum available fault 
current at the location of the equipment to be installed.  Fuses shall have 
a voltage rating of not less than the phase-to-phase circuit voltage, and 
shall have the time-current characteristics required for effective power 
system coordination.

3.10   UNDERGROUND SERVICE

Unless otherwise indicated, interior conduit systems shall be stubbed out 
1.5 m  beyond the building wall and 600 mm below finished grade, for 
interface with the exterior service lateral conduits and exterior 
communications conduits.  Outside conduit ends shall be bushed when used 
for direct burial service lateral conductors. Outside conduit ends shall be 
capped or plugged until connected to exterior conduit systems.  Underground 
service lateral conductors will be extended to building service entrance 
and terminated in accordance with the requirements of Section 16375 
ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND and NFPA 70.

3.11   MOTORS

Each motor shall conform to the kW and voltage ratings indicated, and shall 
have a service factor and other characteristics that are essential to the 
proper application and performance of the motors under conditions shown or 
specified.  Three-phase motors for use on 3-phase 208-volt systems shall 
have a nameplate rating of 200 volts.  Unless otherwise specified, all 
motors shall have open frames, and continuous-duty classification based on 
a 40 degree C ambient temperature reference.  Polyphase motors shall be 
squirrel-cage type, having normal-starting-torque and low-starting-current 
characteristics, unless other characteristics are specified in other 
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sections of these specifications or shown on contract drawings.  The 
Contractor shall be responsible for selecting the actual kilowatt 
(horsepower) ratings and other motor requirements necessary for the 
applications indicated.  When electrically driven equipment furnished under 
other sections of these specifications materially differs from the design, 
the Contractor shall make the necessary adjustments to the wiring, 
disconnect devices and branch-circuit protection to accommodate the 
equipment actually installed.

3.12   MOTOR CONTROL

Each motor or group of motors requiring a single control shall be provided 
under other sections of these specifications with a suitable controller and 
devices that will perform the functions as specified for the respective 
motors. Each motor of 93 W (1/8 hp) or larger shall be provided with 
thermal-overload protection.  Polyphase motors shall have overload 
protection in each ungrounded conductor.  The overload-protection device 
shall be provided either integral with the motor or controller, or shall be 
mounted in a separate enclosure.  Unless otherwise specified, the 
protective device shall be of the manually reset type.  Single or double 
pole tumbler switches specifically designed for alternating-current 
operation only may be used as manual controllers for single-phase motors 
having a current rating not in excess of 80 percent of the switch rating.  
Automatic control devices such as thermostats, float or pressure switches 
may control the starting and stopping of motors directly, provided the 
devices used are designed for that purpose and have an adequate kilowatt  
rating.  When the automatic-control device does not have such a rating, a 
magnetic starter shall be used, with the automatic-control device actuating 
the pilot-control circuit.  When combination manual and automatic control 
is specified and the automatic-control device operates the motor directly, 
a double-throw, three-position tumbler or rotary switch shall be provided 
for the manual control; when the automatic-control device actuates the 
pilot control circuit of a magnetic starter, the latter shall be provided 
with a three-position selector switch marked MANUAL-OFF-AUTOMATIC.  
Connections to the selector switch shall be such that only the normal 
automatic regulatory control devices will be bypassed when the switch is in 
the Manual position; all safety control devices, such as low- or 
high-pressure cutouts, high-temperature cutouts, and motor-overload 
protective devices, shall be connected in the motor-control circuit in both 
the Manual and the Automatic positions of the selector switch.  Control 
circuit connections to any MANUAL-OFF-AUTOMATIC switch or to more than one 
automatic regulatory control device shall be made in accordance with wiring 
diagram approved by the Contracting Officer unless such diagram is included 
on the drawings. All controls shall be 120 volts or less unless otherwise 
indicated.

3.12.1   Contacts

Unless otherwise indicated, contacts in miscellaneous control devices such 
as float switches, pressure switches, and auxiliary relays shall have 
current and voltage ratings in accordance with NEMA ICS 2 for rating 
designation B300.

3.12.2   Safety Controls
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Safety controls for boilers shall be connected to a 2-wire, 120 volt 
grounded circuit supplied from the associated boiler-equipment circuit. 
Where the boiler circuit is more than 120 volts to ground, safety controls 
shall be energized through a two-winding transformer having its 120 volt 
secondary winding grounded.  Overcurrent protection shall be provided in 
the ungrounded secondary conductor and shall be sized for the load 
encountered.

3.13   MOTOR-DISCONNECT MEANS

Each motor shall be provided with a disconnecting means when required by 
NFPA 70 even though not indicated.  For single-phase motors, a single or 
double pole toggle switch, rated only for alternating current, will be 
acceptable for capacities less than 30 amperes, provided the ampere rating 
of the switch is at least 125 percent of the motor rating.  Switches shall 
disconnect all ungrounded conductors.

3.14   TRANSFORMER INSTALLATION

Three-phase transformers shall be connected only in a delta-wye or 
wye-delta configuration as indicated .  "T" connections may be used for 
transformers rated at 15 kVA or below.  Dry-type transformers shown located 
within 1.5 meters  of the exterior wall shall be provided in a weatherproof 
enclosure.  Transformers to be located within the building may be provided 
in the manufacturer's standard, ventilated indoor enclosure designed for 
use in 40 degrees C ambient temperature, unless otherwise indicated.

3.15   LAMPS AND LIGHTING FIXTURES

Ballasted fixtures shall have ballasts which are compatible with the 
specific type and rating of lamps indicated and shall comply with the 
applicable provisions of the publications referenced.

3.15.1   Lamps

Lamps of the type, wattage, and voltage rating indicated shall be delivered 
to the project in the original cartons and installed in the fixtures just 
prior to the completion of the project.

3.15.1.1   Fluorescent

Fluorescent lamps shall be of the rapid-start type unless otherwise shown 
or approved.  Fluorescent lamps for electronic ballasts shall be as 
indicated.

3.15.1.2   High-Intensity-Discharge

High-intensity-discharge lamps shall be as shown.

3.15.2   Fixtures

Fixtures shall be as shown and shall conform to the following 
specifications and shall be as detailed on the drawings.  Illustrations 
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shown on the drawings are indicative of the general type desired and are 
not intended to restrict selection to fixtures of any particular 
manufacturer.  Fixtures of similar designs and equivalent energy 
efficiency, light distribution and brightness characteristics, and of equal 
finish and quality will be acceptable if approved.  In suspended acoustical 
ceilings with fluorescent fixtures, the fluorescent emergency light 
fixtures shall be furnished with self-contained battery packs.

3.15.2.1   Accessories

Accessories such as straps, mounting plates, nipples, or brackets shall be 
provided for proper installation.  Open type fluorescent fixtures with 
exposed lamps shall have a wire-basket type guard.

3.15.2.2   Suspended Fixtures

Suspended fixtures shall be provided with swivel hangers in order to ensure 
a plumb installation.  Pendants, rods, or chains 1.2 meters or longer 
excluding fixture, shall be braced to limit swinging.  Bracing shall be 3 
directional, 120 degrees apart.  Single unit suspended fluorescent fixtures 
shall have twin-stem hangers.  Multiple unit or continuous-row fluorescent 
units shall have a tubing or stem for wiring at one point, and a tubing or 
rod suspension provided for each length of chassis including one at each 
end.  Maximum distance between adjacent tubing or stems shall be 3.1 meters.
Rods shall be of not less than 4.8 mm (3/16 inch) diameter.  Flexible 
raceway shall be installed to each fixture from an overhead junction box.  
Fixture to fixture wiring installation is allowed only when fixtures are 
installed end to end in a continuous run.

3.15.2.3   Ceiling Fixtures

Ceiling fixtures shall be coordinated with and suitable for installation 
in, on, or from the suspended ceiling provided under other sections of 
these specifications.  Installation and support of fixtures shall be in 
accordance with the NFPA 70 and manufacturer's recommendations.  Recessed 
fixtures shall have adjustable fittings to permit alignment with ceiling 
panels.  Recessed fixtures installed in fire-resistive type of suspended 
ceiling construction shall have the same fire rating as the ceiling or 
shall be provided with fireproofing boxes having materials of the same fire 
rating as the ceiling panels, in conformance with UL Elec Const Dir.  
Surface-mounted fixtures shall be suitable for fastening to the structural 
support for ceiling panels.

3.15.2.4   Sockets

Sockets of industrial, strip, and other open type fluorescent fixtures 
shall be of the type requiring a forced movement along the longitudinal 
axis of the lamp for insertion and removal of the lamp.

3.16   BATTERY CHARGERS

Battery chargers shall be installed in conformance with NFPA 70.

3.17   EQUIPMENT CONNECTIONS
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Wiring not furnished and installed under other sections of the 
specifications for the connection of electrical equipment as indicated on 
the drawings shall be furnished and installed under this section of the 
specifications.  Connections shall comply with the applicable requirements 
of paragraph WIRING METHODS.  Flexible conduits 2 m or less in length shall 
be provided to all electrical equipment subject to periodic removal, 
vibration, or movement and for all motors.  All motors shall be provided 
with separate grounding conductors.  Liquid-tight conduits shall be used in 
damp or wet locations.

3.17.1   Motors and Motor Control

Motors and motor controls shall be installed in accordance with NFPA 70, 
the manufacturer's recommendations, and as indicated.  Wiring shall be 
extended to motors and motor controls, and terminated.

3.17.2   Connection to Equipment Furnished by Others

Wiring shall be extended to the equipment and terminated.

3.18   CIRCUIT PROTECTIVE DEVICES

The Contractor shall calibrate, adjust, set and test each new adjustable 
circuit protective device to ensure that they will function properly prior 
to the initial energization of the new power system under actual operating 
conditions.

3.19   PAINTING AND FINISHING

Field-applied paint on exposed surfaces shall be provided under Section 
09900 PAINTING, GENERAL.

3.20   FIELD TESTING

Field testing shall be performed in the presence of the Contracting 
Officer.  The Contractor shall notify the Contracting Officer 30 days prior 
to conducting tests.  The Contractor shall furnish all materials, labor, 
and equipment necessary to conduct field tests.  The Contractor shall 
perform all tests and inspection recommended by the manufacturer unless 
specifically waived by the Contracting Officer.  The Contractor shall 
maintain a written record of all tests which includes date, test performed, 
personnel involved, devices tested, serial number and name of test 
equipment, and test results.  All field test reports will be signed and 
dated by the Contractor.

3.20.1   Safety

The Contractor shall provide and use safety devices such as rubber gloves, 
protective barriers, and danger signs to protect and warn personnel in the 
test vicinity.  The Contractor shall replace any devices or equipment which 
are damaged due to improper test procedures or handling.

3.20.2   Ground-Resistance Tests
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The resistance of each grounding electrode shall be measured using the 
fall-of-potential method defined in IEEE Std 81.  Soil resistivity in the 
area of the grid shall be measured concurrently with the grid measurements. 
 Ground resistance measurements shall be made before the electrical 
distribution system is energized and shall be made in normally dry 
conditions not less than 48 hours after the last rainfall.  Resistance 
measurements of separate grounding electrode systems shall be made before 
the systems are bonded together below grade.  The combined resistance of 
separate systems may be used to meet the required resistance, but the 
specified number of electrodes must still be provided.

Single rod electrode - 25 ohms .

3.20.3   Cable Tests

The Contractor shall be responsible for identifying all equipment and 
devices that could be damaged by application of the test voltage and 
ensuring that they have been properly disconnected prior to performing 
insulation resistance testing.  An insulation resistance test shall be 
performed on all low voltage cables after the cables are installed in their 
final configuration and prior to energization.  The test voltage shall be 
500 volts DC applied for one minute between each conductor and ground and 
between all possible combinations of conductors.  The minimum value of 
resistance shall be:

R in megohms = (rated voltage in kV + 1) x 304,800/(length of cable in 
meters)

Each cable failing this test shall be repaired or replaced.  The repaired 
cable system shall then be retested until failures have been eliminated.

3.20.3.1   Low Voltage Cable Tests

a.  Continuity test.

b.  Insulation resistance test.

3.20.4   Metal Enclosed Bus Duct Tests

a.  Insulation Resistance phase-to-phase, all combinations.

b.  Insulation resistance phase-to-ground, each phase.

c.  AC or DC high-potential test.

d.  Phase rotation test.  

3.20.5   Motor Tests

a.  Phase rotation test to ensure proper directions.
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b.  Operation and sequence of reduced voltage starters.

c.  High potential test on each winding to ground.

d.  Insulation resistance of each winding to ground.

e.  Vibration test.

f.  Dielectric absorption test on motor [and starter].

3.20.6   Dry-Type Transformer Tests

The following field tests shall be performed on all dry-type transformers 10
 kVA and above.

a.  Insulation resistance test phase-to-ground, each phase.

b.  Turns ratio test.

3.20.7   Circuit Breaker Tests

The following field tests shall be performed on circuit breakers.

3.20.7.1   Circuit Breakers, Low Voltage

a.  Insulation resistance test phase-to-phase, all combinations.

b.  Insulation resistance test phase-to-ground, each phase.

c.  Closed breaker contact resistance test.

d.  Manual and electrical operation of the breaker.

3.20.7.2   Circuit Breakers, Molded Case

a.  Insulation resistance test phase-to-phase, all combinations.

b.  Insulation resistance test phase-to-ground, each phase.

c.  Closed breaker contact resistance test.

d.  Manual operation of the breaker.

3.20.8   Protective Relays

Protective relays shall be visually and mechanically inspected, adjusted, 
tested, and calibrated in accordance with the manufacturer's published 
instructions.  These tests shall include pick-up, timing, contact action, 
restraint, and other aspects necessary to insure proper calibration and 
operation.  Relay settings shall be implemented in accordance with the 
coordination study.  Relay contacts shall be manually or electrically 
operated to verify that the proper breakers and alarms initiate.  Relaying 
current transformers shall be field tested in accordance with IEEE 
ANSI/IEEE C57.13.
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3.21   OPERATING TESTS

After the installation is completed, and at such time as the Contracting 
Officer may direct, the Contractor shall conduct operating tests for 
approval.  The equipment shall be demonstrated to operate in accordance 
with the specified requirements.  An operating test report shall be 
submitted in accordance with paragraph FIELD TEST REPORTS.

3.22   FIELD SERVICE

3.22.1   Installation Engineer

After delivery of the equipment, the Contractor shall furnish one or more 
field engineers, regularly employed by the equipment manufacturer to 
supervise the installation of equipment, assist in the performance of the 
onsite tests, oversee initial operations, and instruct personnel as to the 
operational and maintenance features of the equipment.

3.23   ACCEPTANCE

Final acceptance of the facility will not be given until the Contractor has 
successfully completed all tests and after all defects in installation, 
material or operation have been corrected.

        -- End of Section --
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SECTION 02300

EARTHWORK

Amend #1

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM D 422 (1963; R 1998) Particle-Size Analysis of 
Soils

ASTM D 1140 (1997) Amount of Material in Soils Finer 
than the No. 200 (75-micrometer) Sieve

ASTM D 1556 (1990; R 1996) Density and Unit Weight of 
Soil in Place by the Sand-Cone Method

ASTM D 1557 (1998) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/cu. ft. (2,700 
kN-m/cu. m.))

ASTM D 2487 (1998) Classification of Soils for 
Engineering Purposes (Unified Soil 
Classification System)

ASTM D 2922 (1996) Density of Soil and Soil-Aggregate 
in Place by Nuclear Methods (Shallow Depth)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and 
Rock in Place by Nuclear Methods (Shallow 
Depth)

ASTM D 4318 (1998) Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils

1.2   DEFINITIONS
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1.2.1   Satisfactory Materials

Satisfactory materials shall comprise any materials classified by ASTM D 
2487 as GW, GP, GM, GC, SW, SP, SM, SC, CL, and CH.  Satisfactory materials 
for grading shall be comprised of stones less than 200 mm , except for fill 
material for pavements and railroads which shall be comprised of stones 
less than 75 mm  in any dimension.

1.2.2   Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory 
materials are unsatisfactory.  Unsatisfactory materials also include 
man-made fills; trash; refuse; backfills from previous construction; and 
material classified as satisfactory which contains root and other organic 
matter or frozen material.  The Contracting Officer shall be notified of 
any contaminated materials.

1.2.3   Cohesionless and Cohesive Materials

Cohesionless materials include materials classified in ASTM D 2487 as GW, 
GP, SW, and SP.  Cohesive materials include materials classified as GC, SC, 
ML, CL, MH, and CH.  Materials classified as GM and SM will be identified 
as cohesionless only when the fines have a plasticity index of 0.  Testing 
required for classifying materials shall be in accordance with ASTM D 4318, 
ASTM C 136, ASTM D 422, and ASTM D 1140.

1.2.4   Degree of Compaction

Degree of compaction required is expressed as a percentage of the maximum 
density obtained by the test procedure presented in ASTM D 1557abbreviated 
as a percent of laboratory maximum density.

1.2.5   Topsoil

Material suitable for topsoils obtained from offsite areas or excavations 
is defined as natural, friable surface soil possessing the characteristics 
of representative soils in the vicinity that produce heavy growth of crops, 
grass, or other vegetation.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-08 Statements

Earthwork; GA.

Procedure and location for disposal of unused satisfactory material. 
Blasting plan when blasting is permitted.  Proposed source of borrow 
material.
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SD-09 Reports

Testing; FIO.

Within 24 hours of conclusion of physical tests, 3 copies of test results, 
including calibration curves and results of calibration tests.

SD-13 Certificates

Testing; FIO.

Qualifications of the commercial testing laboratory or Contractor's testing 
facilities.

SD-18 Records

Earthwork; FIO.

Notification of encountering rock in the project.  Advance notice on the 
opening of excavation or borrow areas.  Advance notice on shoulder 
construction for rigid pavements.

1.4   SUBSURFACE DATA

Subsurface soil boring logs are shown on the drawings.  

1.5   CLASSIFICATION OF EXCAVATION

No consideration will be given to the nature of the materials, and all 
excavation will be designated as unclassified excavation.

1.6   BLASTING

Blasting will not be permitted.

1.7   UTILIZATION OF EXCAVATED MATERIALS

Unsatisfactory materials removed from excavations shall be disposed of in 
designated waste disposal or spoil areas.  Satisfactory material removed 
from excavations shall be used, insofar as practicable, in the construction 
of fills, embankments, subgrades, shoulders, bedding (as backfill), and for 
similar purposes.  No satisfactory excavated material shall be wasted 
without specific written authorization.  Satisfactory material authorized 
to be wasted shall be disposed of in designated areas approved for surplus 
material storage or designated waste areas as directed.  Newly designated 
waste areas on Government-controlled land shall be cleared and grubbed 
before disposal of waste material thereon.  Coarse rock from excavations 
shall be stockpiled and used for constructing slopes or embankments 
adjacent to streams, or sides and bottoms of channels and for protecting 
against erosion.  No excavated material shall be disposed of to obstruct 
the flow of any stream, endanger a partly finished structure, impair the 
efficiency or appearance of any structure, or be detrimental to the 
completed work in any way.

SECTION 02300  Page 3



Ft Bliss Air Deployment Facility Complex - Fire Station FBADCF
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

PART 2   PRODUCTS (Not Applicable)

PART 3   EXECUTION

3.1   STRIPPING OF TOPSOIL

Where indicated or directed, topsoil shall be stripped to a depth of 100 
millimeters.   Topsoil shall be spread on areas already graded and prepared 
for topsoil, or transported and deposited in stockpiles convenient to areas 
that are to receive application of the topsoil later, or at locations 
indicated or specified.  Topsoil shall be kept separate from other 
excavated materials, brush, litter, objectionable weeds, roots, stones 
larger than 50 mm  in diameter, and other materials that would interfere 
with planting and maintenance operations.  Any surplus of topsoil from 
excavations and grading shall be removed from the site unless otherwise 
directed.

3.2   GENERAL EXCAVATION

The Contractor shall perform excavation of every type of material 
encountered within the limits of the project to the lines, grades, and 
elevations indicated and as specified.  Grading shall be in conformity with 
the typical sections shown and the tolerances specified in paragraph 
FINISHING.  Satisfactory excavated materials shall be transported to and 
placed in fill or embankment within the limits of the work.  Unsatisfactory 
materials encountered within the limits of the work shall be excavated 
below grade and replaced with satisfactory materials as directed.  Such 
excavated material and the satisfactory material ordered as replacement 
shall be included in excavation.  Surplus satisfactory excavated material 
not required for fill or embankment shall be disposed of in areas approved 
for surplus material storage or designated waste areas.  Unsatisfactory 
excavated material shall be disposed of in designated waste or spoil areas. 
 During construction, excavation and fill shall be performed in a manner 
and sequence that will provide proper drainage at all times.  Material 
required for fill or embankment in excess of that produced by excavation 
within the grading limits shall be excavated from the borrow areas 
indicated or from other approved areas selected by the Contractor as 
specified.

3.2.1   Ditches, Gutters, and Channel Changes

Excavation of ditches, gutters, and channel changes shall be accomplished 
by cutting accurately to the cross sections, grades, and elevations shown.  
Ditches and gutters shall not be excavated below grades shown.  Excessive 
open ditch or gutter excavation shall be backfilled with satisfactory, 
thoroughly compacted, material or with suitable stone or cobble to grades 
shown.  Material excavated shall be disposed of as shown or as directed, 
except that in no case shall material be deposited less than 1 meter  from 
the edge of a ditch.  The Contractor shall maintain excavations free from 
detrimental quantities of leaves, brush, sticks, trash, and other debris 
until final acceptance of the work.

3.2.2   Drainage Structures
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Excavations shall be made to the lines, grades, and elevations shown, or as 
directed.  Trenches and foundation pits shall be of sufficient size to 
permit the placement and removal of forms for the full length and width of 
structure footings and foundations as shown.  Rock or other hard foundation 
material shall be cleaned of loose debris and cut to a firm, level, 
stepped, or serrated surface.  Loose disintegrated rock and thin strata 
shall be removed.  When concrete or masonry is to be placed in an excavated 
area, the bottom of the excavation shall not be disturbed.  Excavation to 
the final grade level shall not be made until just before the concrete or 
masonry is to be placed.

3.3   SELECTION OF BORROW MATERIAL

Borrow material shall be selected to meet the requirements and conditions 
of the particular fill or embankment for which it is to be used.  Borrow 
material shall be obtained from private sources selected by the Contractor, 
off Government property, and at Contractor's expense.  Unless otherwise 
provided in the contract, the Contractor shall obtain from the owners the 
right to procure material, pay royalties and other charges involved, and 
bear the expense of developing the sources, including rights-of-way for 
hauling.  Unless specifically provided, no borrow shall be obtained within 
the limits of the project site without prior written approval. 

3.4   OPENING AND DRAINAGE OF EXCAVATION AND BORROW PITS

Except as otherwise permitted, borrow pits and other excavation areas shall 
be excavated providing adequate drainage.  Overburden and other spoil 
material shall be transported to designated spoil areas or otherwise 
disposed of as directed.  Borrow pits shall be neatly trimmed and drained 
after the excavation is completed.  The Contractor shall ensure that 
excavation of any area, operation of borrow pits, or dumping of spoil 
material results in minimum detrimental effects on natural environmental 
conditions.

3.5   BACKFILL

Backfill adjacent to any and all types of structures shall be placed and 
compacted to at least 90 percent laboratory maximum density for cohesive 
materials or 95 percent laboratory maximum density for cohesionless 
materials to prevent wedging action or eccentric loading upon or against 
the structure.  Ground surface on which backfill is to be placed shall be 
prepared as specified in paragraph PREPARATION OF GROUND SURFACE FOR FILLS 
OR EMBANKMENTS.  Compaction requirements for backfill materials shall also 
conform to the applicable portions of paragraphs PREPARATION OF GROUND 
SURFACE FOR FILLS OR EMBANKMENTS, FILLS OR EMBANKMENTS, and RAW SUBGRADE 
PREPARATION; and Section 02316 EXCAVATION, TRENCHING, AND BACKFILLING FOR 
UTILITIES SYSTEMS.  Compaction shall be accomplished by sheepsfoot rollers, 
pneumatic-tired rollers, steel-wheeled rollers, vibratory compactors, or 
other approved equipment.

3.6   PREPARATION OF GROUND SURFACE FOR FILLS OR EMBANKMENTS

3.6.1   General Requirements
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Ground surface on which fill is to be placed shall be stripped of live, 
dead, or decayed vegetation, rubbish, debris, and other unsatisfactory 
material; plowed, disked, or otherwise broken up to a depth of 150 mm; 
pulverized; moistened or aerated as necessary; thoroughly mixed; and 
compacted to at least 90 percent laboratory maximum density for cohesive 
materials or 95 percent laboratory maximum density for cohesionless 
materials.  Compaction shall be accomplished by sheepsfoot rollers, 
pneumatic-tired rollers, steel-wheeled rollers, vibratory compactors, or 
other approved equipment.  The prepared ground surface shall be scarified 
and moistened or aerated as required just prior to placement of fill or 
embankment materials to assure adequate bond between fill or embankment 
material and the prepared ground surface.

3.6.2   Frozen Material

Embankment shall not be placed on a foundation which contains frozen 
material, or which has been subjected to freeze-thaw action.  This 
prohibition encompasses all foundation types, including the natural ground, 
all prepared subgrades (whether in an excavation or on an embankment) and 
all layers of previously placed and compacted earth fill which become the 
foundations for successive layers of earth fill.  All material that freezes 
or has been subjected to freeze-thaw action during the construction work, 
or during periods of temporary shutdowns, such as, but not limited to, 
nights, holidays, weekends, winter shutdowns, or earthwork operations, 
shall be removed to a depth that is acceptable to the Contracting Officer 
and replaced with new material.  Alternatively, the material will be 
thawed, dried, reworked, and recompacted to the specified criteria before 
additional material is placed.  The Contracting Officer will determine when 
placement of fill shall cease due to cold weather.  The Contracting Officer 
may elect to use average daily air temperatures, and/or physical 
observation of the soils for his determination.  Embankment material shall 
not contain frozen clumps of soil, snow, or ice.

3.7   FILLS OR EMBANKMENTS

3.7.1   Earth Fills or Embankments

Earth fills or embankments shall be constructed from satisfactory materials 
free of organic or frozen material and rocks with any dimension greater 
than 75 mm.   The material shall be placed in successive horizontal layers 
of loose material not more than 150 millimeters in depth.  Each layer shall 
be spread uniformly on a soil surface that has been moistened or aerated as 
necessary, and scarified or otherwise broken up so that the fill will bond 
with the surface on which it is placed.  After spreading, each layer shall 
be plowed, disked, or otherwise broken up; moistened or aerated as 
necessary; thoroughly mixed; and compacted to at least 90 percent 
laboratory maximum density for cohesive materials or 95 percent laboratory 
maximum density for cohesionless materials.  The moisture content shall be 
at least 1 percent above optimum during compaction of the raw subgrade.  
Compaction requirements for the upper portion of earth fills or embankments 
forming raw subgrade for pavements shall be identical with those 
requirements specified in paragraph RAW SUBGRADE PREPARATION.  Compaction 
shall be accomplished by sheepsfoot rollers, pneumatic-tired rollers, 
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steel-wheeled rollers, vibratory compactors, or other approved equipment.

3.8   RAW SUBGRADE PREPARATION

3.8.1   ConstructionAmend #1

Raw subgrade shall be shaped to line, grade, and cross section, and 
compacted as specified.  This operation shall include plowing, disking, and 
any moistening or aerating required to obtain specified compaction.  Soft 
or otherwise unsatisfactory material shall be removed and replaced with 
satisfactory excavated material or other approved material as directed. 
Rock encountered in the cut section shall be excavated to a depth of 150 mm 
 below finished grade for the raw subgrade.  Low areas resulting from 
removal of unsatisfactory material or excavation of rock shall be brought 
up to required grade with satisfactory materials, and the entire raw 
subgrade shall be shaped to line, grade, and cross section and compacted as 
specified.  After rolling, the surface of the raw subgrade for roadways 
shall not show deviations greater than 9.5 millimeter  when tested with a 3 
meter  straightedge applied both parallel and at right angles to the 
centerline of the area. After rolling, the surface of the subgrade for  the 
hardstand pavement shall not show deviations greater than 13 millimeter  
when tested with a 3.6 meter  straightedge applied both parallel and at 
right angles to the centerline of the area.  The elevation of the finish 
raw subgrade shall not vary more than 15 mm  from the established grade and 
cross section.

3.8.2   Compaction

Compaction shall be accomplished by sheepsfoot rollers, pneumatic-tired 
rollers, steel-wheeled rollers, vibratory compactors, or other approved 
equipment.

3.8.2.1   Not used.

3.8.2.2   Raw Subgrade for Pavements Amend #1

Subgrade for pavements shall be compacted to at least 90 percentage 
laboratory maximum density for cohesive material and 95 percentage 
laboratory maximum density for cohesionless material for the depth below 
the surface of the pavement shown.  

3.8.2.3   Raw Subgrade for Shoulders Amend #1

Subgrade for shoulders shall be compacted to at least 90 percentage 
laboratory maximum density for cohesive material and 95 percentage 
laboratory maximum density for cohesionless material for the depth below 
the surface of shoulder shown.

3.9   SHOULDER CONSTRUCTION

Shoulders shall be constructed of satisfactory excavated or borrow material 
or as otherwise shown or specified.  Shoulders shall be constructed as soon 

SECTION 02300  Page 7



Ft Bliss Air Deployment Facility Complex - Fire Station FBADCF
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

as possible after adjacent paving is complete, but in the case of rigid 
pavements, shoulders shall not be constructed until permission of the 
Contracting Officer has been obtained.  The entire shoulder area shall be 
compacted to at least the percentage of maximum density as specified in 
paragraph RAW SUBGRADE PREPARATION above, for specific ranges of depth 
below the surface of the shoulder.  Compaction shall be accomplished by 
sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers, 
vibratory compactors, or other approved equipment.  Shoulder construction 
shall be done in proper sequence in such a manner that adjacent ditches 
will be drained effectively and that no damage of any kind is done to the 
adjacent completed pavement.  The completed shoulders shall be true to 
alignment and grade and shaped to drain in conformity with the cross 
section shown.

3.10   FINISHING

The surface of excavations, fills, embankments, and raw subgrades shall be 
finished to a smooth and compact surface in accordance with the lines, 
grades, and cross sections or elevations shown.  The degree of finish for 
graded areas shall be within 30 mm  of the grades and elevations indicated 
except that the degree of finish for raw subgrades shall be specified in 
paragraph RAW SUBGRADE PREPARATION.  Gutters and ditches shall be finished 
in a manner that will result in effective drainage.  The surface of areas 
to be turfed shall be finished to a smoothness suitable for the application 
of turfing materials.

3.11   PLACING TOPSOIL

On areas to receive topsoil, the compacted subgrade soil shall be scarified 
to a 50 mm  depth for bonding of topsoil with subsoil.  Topsoil then shall 
be spread evenly to a thickness of 150 mm  and graded to the elevations and 
slopes shown.  Topsoil shall not be spread when frozen or excessively wet 
or dry.  Material required for topsoil in excess of that produced by 
excavation within the grading limits shall be obtained from offsite areas.

3.12   TESTING

Testing shall be performed by an approved commercial testing laboratory or 
by the Contractor subject to approval.  If the Contractor elects to 
establish testing facilities, no work requiring testing will be permitted 
until the Contractor's facilities have been inspected and approved by the 
Contracting Officer.  Field in-place density shall be determined in 
accordance with ASTM D 1556 or ASTM D 2922.  When ASTM D 2922 is used, the 
calibration curves shall be checked and adjusted using only the sand cone 
method as described in ASTM D 1556.  ASTM D 2922results in a wet unit 
weight of soil and when using this method ASTM D 3017 shall be used to 
determine the moisture content of the soil.  The calibration curves 
furnished with the moisture gauges shall also be checked along with density 
calibration checks as described in ASTM D 3017; the calibration checks of 
both the density and moisture gauges shall be made at the beginning of a 
job on each different type of material encountered and at intervals as 
directed by the Contracting Officer.  When test results indicate, as 
determined by the Contracting Officer, that compaction is not as specified, 
the material shall be removed, replaced and recompacted to meet 
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specification requirements.  Tests on recompacted areas shall be performed 
to determine conformance with specification requirements.  Inspections and 
test results shall be certified by a registered professional civil 
engineer.  These certifications shall state that the tests and observations 
were performed by or under the direct supervision of the engineer and that 
the results are representative of the materials or conditions being 
certified by the tests.  The following number of tests, if performed at the 
appropriate time, will be the minimum acceptable for each type operation.

3.12.1   Fill and Backfill Material Gradation

One test per 1500 cubic meters  stockpiled or in-place source material.  
Gradation of fill and backfill material shall be determined in accordance 
with ASTM C 136 or ASTM D 1140.

3.12.2   In-Place Densities Amend #1

a.  One test per 1,600 square meters,  or fraction thereof, of each 
lift of fill or backfill areas compacted by other than 
hand-operated machines.

b.  One test per 100 square meters,  or fraction thereof, of each lift 
of fill or backfill areas compacted by hand-operated machines.

c.  One test per 2700 square meters,  or fraction thereof, of each 
lift of fill, embankment or backfill for roads or  hardstand 
pavement.

3.12.3   Check Tests on In-Place Densities Amend #1

If ASTM D 2922 is used, in-place densities shall be checked by ASTM D 1556 
as follows:

a.  One check test per lift for each 8,300 square meters,  or fraction 
thereof, of each lift of fill or backfill compacted by other than 
hand-operated machines.

b.  One check test per lift for each 500 square meters,  of fill or 
backfill areas compacted by hand-operated machines.

c.  One check test per lift for each 2700 square meters,  or fraction 
thereof, of embankment or backfill for roads or hardstand pavement.

3.12.4   Moisture Contents

In the stockpile, excavation, or borrow areas, a minimum of two tests per 
day per type of material or source of material being placed during stable 
weather conditions shall be performed.  During unstable weather, tests 
shall be made as dictated by local conditions and approved by the 
Contracting Officer.

3.12.5   Optimum Moisture and Laboratory Maximum Density
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Tests shall be made for each type material or source of material including 
borrow material to determine the optimum moisture and laboratory maximum 
density values.  One representative test per 1500 cubic meters  of fill and 
backfill, or when any change in material occurs which may affect the 
optimum moisture content or laboratory maximum density.

3.12.6   Tolerance Tests for Raw Subgrades

Continuous checks on the degree of finish specified in paragraph RAW 
SUBGRADE PREPARATION shall be made during construction of the raw subgrades.

3.13   RAW SUBGRADE AND FILL OR EMBANKMENT PROTECTION

During construction, fills, embankments and excavations shall be kept 
shaped and drained.  Ditches and drains along raw subgrade shall be 
maintained to drain effectively at all times.  The finished raw subgrade 
shall not be disturbed by traffic or other operation and shall be protected 
and maintained by the Contractor in a satisfactory condition until ballast, 
subbase, base, or pavement is placed.  The storage or stockpiling of 
materials on the finished raw subgrade will not be permitted.  No subbase, 
base course, ballast, or pavement shall be laid until the raw subgrade has 
been checked and approved, and in no case shall subbase, base, surfacing, 
pavement, or ballast be placed on a muddy, spongy, or frozen raw subgrade.

    -- End of Section --
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SECTION 02722

 AGGREGATE BASE COURSE
Amend #1

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 29/C 29M (1997) Bulk Density ("Unit Weight") and 
Voids in Aggregate

ASTM C 117 (1995) Materials Finer Than 75 micrometer 
(No. 200) Sieve in Mineral Aggregates by 
Washing

ASTM C 131 (1996) Resistance to Degradation of 
Small-Size Coarse Aggregate by Abrasion 
and Impact in the Los Angeles Machine

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM D 75 (1987; R 1992) Sampling Aggregates

ASTM D 1556 (1990; R 1996) Density and Unit Weight of 
Soil in Place by the Sand-Cone Method

ASTM D 1557 (1991) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/cu. ft. (2,700 
kN-m/cu. m.))

ASTM D 2487 (1993) Classification of Soils for 
Engineering Purposes (Unified Soil 
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Classification System)

ASTM D 2922 (1996) Density of Soil and Soil-Aggregate 
in Place by Nuclear Methods (Shallow Depth)

ASTM D 3017 (1996) Water Content of Soil and Rock in 
Place by Nuclear Methods (Shallow Depth)

ASTM D 4318 (1995a) Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils

ASTM E 11 (1995) Wire Cloth Sieves for Testing 
Purposes

TEXAS STATE DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION
STANDARD SPECIFICATIONS (TSDHPT)

TSDHPT-01 (1993) Standard Specifications for 
Construction of Highways, Streets and
Bridges

1.2   DEFINITIONS

For the purposes of this specification, the following definitions apply.

1.2.1   Aggregate Base Course

Aggregate base course (ABC) is well graded, durable aggregate uniformly 
moistened and mechanically stabilized by compaction.

Amend #1
1.2.2   Degree of Compaction

Degree of compaction shall be expressed as a percentage of the maximum 
density obtained by the test procedure presented in ASTM D 1557 .

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Plant, Equipment, and Tools; FIO.

List of proposed equipment to be used in performance of construction work, 
including descriptive data.
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SD-09 Reports

Sampling and testing; FIO.  Field Density Tests; FIO.

Calibration curves and related test results prior to using the device or 
equipment being calibrated.  Copies of field test results within 24 hours 
after the tests are performed.  Certified copies of test results for 
approval not less than 30 days before material is required for the work.

SD-18 Records

1.4   SAMPLING AND TESTING

Sampling and testing shall be the responsibility of the Contractor.  
Sampling and testing shall be performed by a testing laboratory approved in 
accordance with Section 01451 CONTRACTOR QUALITY CONTROL.  Work requiring 
testing will not be permitted until the testing laboratory has been 
inspected and approved.  The materials shall be tested to establish 
compliance with the specified requirements; testing shall be performed at 
the specified frequency.  The Contracting Officer may specify the time and 
location of the tests.  Copies of test results shall be furnished to the 
Contracting Officer within 24 hours of completion of the tests.

1.4.1   Sampling

Samples for laboratory testing shall be taken in conformance with ASTM D 75. 
 When deemed necessary, the sampling will be observed by the Contracting 
Officer.

1.4.2   Tests

The following tests shall be performed in conformance with the applicable 
standards listed.

1.4.2.1   Sieve Analysis

Sieve analysis shall be made in conformance with ASTM C 117 and ASTM C 136. 
 Sieves shall conform to ASTM E 11.  After the initial test, a minimum of 
one analysis shall be performed for each 907 kg (1000 tons) of material 
placed, with a minimum of three analyses for each day's run until the 
course is completed.

1.4.2.2   Liquid Limit and Plasticity Index

Liquid limit and plasticity index shall be determined in accordance with 
ASTM D 4318.  One liquid limit and plasticity index shall be performed for 
each sieve analysis.

1.4.2.3   Moisture-Density Determinations
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The maximum density and optimum moisture content shall be determined in 
accordance with ASTM D 1557.

1.4.2.4   Field Density Tests  Amend #1

Density shall be field measured in accordance with ASTM D 1556 ASTM D 2922. 
 For the method presented in ASTM D 1556 the base plate as shown in the 
drawing shall be used. For the method presented in ASTM D 2922 the 
calibration curves shall be checked and adjusted if necessary using only 
the sand cone method as described in paragraph Calibration, of the ASTM 
publication.  Tests performed in accordance with ASTM D 2922 result in a 
wet unit weight of soil and when using this method, ASTM D 3017 shall be 
used to determine the moisture content of the soil.  The calibration curves 
furnished with the moisture gauges shall also be checked along with density 
calibration checks as described in ASTM D 3017.  The calibration checks of 
both the density and moisture gauges shall be made by the prepared 
containers of material method, as described in paragraph Calibration of 
ASTM D 2922, on each different type of material being tested at the 
beginning of a job and at intervals as directed.  At least one field 
density test shall be performed for each 5000 square meters (5980 square 
yards) of each layer of base course constructed.

1.4.2.5   Wear Test  Amend #1

Wear tests shall be made on ABC course material in conformance with ASTM C 
131.  One test shall be run per 15000 square meters (17940 square yards) of 
completed course.  A minimum of one test per aggregate source shall be run.

1.4.3   Testing Frequency

1.4.3.1   Initial Tests Amend #1

One of each of the following tests shall be performed on the proposed 
material prior to commencing construction to demonstrate that the proposed 
material meets all specified requirements when furnished.  If materials 
from more than one source are going to be utilized, this testing shall be 
completed for each source.

a.  Sieve Analysis .

b.  Liquid limit and plasticity index moisture-density 
relationship.

c.  Moisture-density relationship.

d.  Wear.

e.  Soundness.

f.  .

g.  .
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1.4.3.2   In Place Tests  Amend #1

One of each of the following tests shall be performed on samples taken from 
the placed and compacted ABC .  Samples shall be taken and tested at the 
rates indicated.

     a.  Density tests shall be performed on every lift of material placed 
and at a frequency of one set of tests for every 5000 square meters , or 
portion thereof, of completed area.

     b.  Sieve Analysis including 0.02 mm size material shall be performed 
for every 500 metric tons , or portion thereof, of material placed.

     c.  Liquid limit and plasticity index tests shall be performed at the 
same frequency as the sieve analysis.

     d.  Wear tests shall be performed in accordance with ASTM C 131.  One 
test shall be run per 15000 square meters (17940 square yards) of completed 
base course.  A minimum of one test per aggregate source shall be run.

1.4.4   Approval of Material

The source of the material shall be selected 30 days prior to the time the 
material will be required in the work.  Tentative approval of material will 
be based on initial test results.  Final approval of the materials will be 
based on sieve analysis, liquid limit, and plasticity index tests performed 
on samples taken from the completed and fully compacted ABC .

1.5   WEATHER LIMITATIONS

Construction shall be done when the atmospheric temperature is above 2 
degrees C.  When the temperature falls below 2 degrees C, the Contractor 
shall protect all completed areas by approved methods against detrimental 
effects of freezing.  Completed areas damaged by freezing, rainfall, or 
other weather conditions shall be corrected to meet specified requirements.

1.6   PLANT, EQUIPMENT, AND TOOLS

All plant, equipment, and tools used in the performance of the work will be 
subject to approval before the work is started and shall be maintained in 
satisfactory working condition at all times.  The equipment shall be 
adequate and shall have the capability of producing the required 
compaction, meeting grade controls, thickness control, and smoothness 
requirements as set forth herein.

PART 2   PRODUCTS

2.1   AGGREGATES

The ABC shall consist of clean, sound, durable particles of crushed stone, 
crushed slag, crushed gravel, crushed recycled concrete, angular sand, or 
other approved material.  ABC shall be free of lumps of clay, organic 
matter, and other objectionable materials or coatings. The portion retained 
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on the 4.75 mm sieve shall be known as coarse aggregate; that portion 
passing the 4.75 mm sieve shall be known as fine aggregate.

2.1.1   Coarse Aggregate

Coarse aggregates shall be angular particles of uniform density.  When the 
coarse aggregate is supplied from more than one source, aggregate from each 
source shall meet the specified requirements and shall be stockpiled 
separately.

     a.  Crushed Gravel:  Crushed gravel shall be manufactured by crushing 
gravels, and shall meet all the requirements specified below.

     b.  Crushed Stone:  Crushed stone shall consist of freshly mined 
quarry rock, and shall meet all the requirements specified below.

     c.  Crushed Recycled Concrete:  Crushed recycled concrete shall 
consist of previously hardened portland cement concrete or other concrete 
containing pozzolanic binder material.  The recycled material shall be free 
of all reinforcing steel, bituminous concrete surfacing, and any other 
foreign material and shall be crushed and processed to meet the required 
gradations for coarse aggregate.  Crushed recycled concrete shall meet all 
other applicable requirements specified below.

     d.  Crushed Slag:  Crushed slag shall be an air-cooled blast-furnace 
product having an air dry unit weight of not less than 1045 kg/cubic meter 
as determined by ASTM C 29/C 29M, and shall meet all the requirements 
specified below.

2.1.1.1   Aggregate Base Course

ABC coarse aggregate shall not show more than 50 percent loss when 
subjected to the Los Angeles abrasion test in accordance with ASTM C 131.  
The amount of flat and elongated particles shall not exceed 30 percent.  A 
flat particle is one having a ratio of width to thickness greater than 3; 
an elongated particle is one having a ratio of length to width greater than 
3.  In the portion retained on each sieve specified, the crushed aggregates 
shall contain at least 50 percent by weight of crushed pieces having two or 
more freshly fractured faces with the area of each face being at least 
equal to 75 percent of the smallest midsectional area of the piece.  When 
two fractures are contiguous, the angle between planes of the fractures 
must be at least 30 degrees in order to count as two fractured faces.  
Crushed gravel shall be manufactured from gravel particles 50 percent of 
which, by weight, are retained on the maximum size sieve listed in TABLE 1.

2.1.2   Fine Aggregate

Fine aggregates shall be angular particles of uniform density.  When the 
fine aggregate is supplied from more than one source, aggregate from each 
source shall meet the specified requirements.

2.1.2.1   Aggregate Base Course

ABC fine aggregate shall consist of screenings, angular sand, crushed 
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recycled concrete fines, or other finely divided mineral matter processed 
or naturally combined with the coarse aggregate.

2.1.3   Gradation Requirements

Requirements for gradation specified shall apply to the completed base 
course.  The aggregates shall be continuously graded within the following 
limits:

                        Percentage by Weight Passing
      Sieve Designation            Square-Mesh Sieve*

         44 mm (1-3/4")                 100
         22 mm (7/8"                65 - 90
         9.5 mm (3/8")                50 - 70
         No. 4                        35 - 55
         No. 40                       15 - 30

      *The table is based on aggregates of uniform specific gravity and the 
percentages passing the various sieves are subject to appropriate 
corrections in accordance with ASTM C 127 and C 128 when aggregates of 
"varying specific gravity are used.  The gradation above conforms to Texas 
Department of Transportation Standard Specification for base course, Item 
247, Type A, Grade 1.

2.1.4   Liquid Limit and Plasticity Index

Liquid limit and plasticity index requirements shall apply to the completed 
course and shall also apply to any component that is blended to meet the 
required gradation.  The portion of any component or of the completed 
course passing the 0.425 mm sieve shall be either nonplastic or have a 
liquid limit not greater than 25 and a plasticity index not greater than 5.

PART 3   EXECUTION

3.1   GENERAL REQUIREMENTS

When the ABC is constructed in more than one layer, the previously 
constructed layer shall be cleaned of loose and foreign matter by sweeping 
with power sweepers or power brooms, except that hand brooms may be used in 
areas where power cleaning is not practicable.  Adequate drainage shall be 
provided during the entire period of construction to prevent water from 
collecting or standing on the working area.  Line and grade stakes shall be 
provided as necessary for control.  Grade stakes shall be in lines parallel 
to the centerline of the area under construction and suitably spaced for 
string lining.

3.2   OPERATION OF AGGREGATE SOURCES

 Aggregates shall be obtained from offsite sources.

3.3   STOCKPILING MATERIAL
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Prior to stockpiling of material, storage sites shall be cleared and 
leveled by the Contractor.  All materials, including approved material 
available from excavation and grading, shall be stockpiled in the manner 
and at the locations designated.  Aggregates shall be stockpiled on the 
cleared and leveled areas designated by the Contracting Officer to prevent 
segregation.  Materials obtained from different sources shall be stockpiled 
separately.

3.4   PREPARATION OF UNDERLYING COURSE

Prior to constructing the ABC , the underlying course or subgrade shall be 
cleaned of all foreign substances.  At the time of construction of the ABC , 
the underlying course shall contain no frozen material.  The surface of the 
underlying course or subgrade shall meet specified compaction and surface 
tolerances.  The underlying course shall conform to Section 02300 EARTHWORK . 
 Ruts or soft yielding spots in the underlying courses, areas having 
inadequate compaction, and deviations of the surface from the requirements 
set forth herein shall be corrected by loosening and removing soft or 
unsatisfactory material and by adding approved material, reshaping to line 
and grade, and recompacting to specified density requirements.  For 
cohesionless underlying courses containing sands or gravels, as defined in 
ASTM D 2487, the surface shall be stabilized prior to placement of the ABC . 
 Stabilization shall be accomplished by mixing ABC into the underlying 
course and compacting by approved methods.  The stabilized material shall 
be considered as part of the underlying course and shall meet all 
requirements of the underlying course.  The finished underlying course 
shall not be disturbed by traffic or other operations and shall be 
maintained by the Contractor in a satisfactory condition until the ABC is 
placed.

3.5   INSTALLATION

3.5.1   Mixing the Materials

The coarse and fine aggregates shall be mixed in a stationary plant, or in 
a traveling plant or bucket loader on an approved paved working area.  The 
Contractor shall make adjustments in mixing procedures or in equipment as 
directed to obtain true grades, to minimize segregation or degradation, to 
obtain the required water content, and to insure a satisfactory ABC meeting 
all requirements of this specification.

3.5.2   Placing

The mixed material shall be placed on the prepared subgrade or subbase in 
layers of uniform thickness with an approved spreader.  When a compacted 
layer 150 mm or less in thickness is required, the material shall be placed 
in a single layer.  When a compacted layer in excess of 150 mm is required, 
the material shall be placed in layers of equal thickness.  No layer shall 
exceed 150 mm or less than 75mm when compacted.  The layers shall be so 
placed that when compacted they will be true to the grades or levels 
required with the least possible surface disturbance.  Where the ABC is 
placed in more than one layer, the previously constructed layers shall be 
cleaned of loose and foreign matter by sweeping with power sweepers, power 
brooms, or hand brooms, as directed.  Such adjustments in placing 

SECTION 02722  Page 8



Ft Bliss Air Deployment Facility Complex - Fire Station FBADCF
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

procedures or equipment shall be made as may be directed to obtain true 
grades, to minimize segregation and degradation, to adjust the water 
content, and to insure an acceptable ABC .

3.5.3   Grade Control

The finished and completed ABC shall conform to the lines, grades, and 
cross sections shown.  Underlying material(s) shall be excavated and 
prepared at sufficient depth for the required ABC thickness so that the 
finished ABC with the subsequent surface course will meet the designated 
grades.

3.5.4   Edges of Base Course

The ABC shall be placed so that the completed section will be a minimum of 
1.5 m wider, on all sides, than the next layer that will be placed above 
it.  Additionally, approved fill material shall be placed along the outer 
edges of ABC in sufficient quantities to compact to the thickness of the 
course being constructed, or to the thickness of each layer in a multiple 
layer course, allowing in each operation at least a 600 mm width of this 
material to be rolled and compacted simultaneously with rolling and 
compacting of each layer of ABC .  If this base course material is to be 
placed adjacent to another pavement section, then the layers for both of 
these sections shall be placed and compacted along this edge at the same 
time.

3.5.5   Compaction

Each layer of the ABC shall be compacted as specified with approved 
compaction equipment.  Water content shall be maintained during the 
compaction procedure to within plus or minus 2 percent of the optimum water 
content determined from laboratory tests as specified in paragraph SAMPLING 
AND TESTING.  Rolling shall begin at the outside edge of the surface and 
proceed to the center, overlapping on successive trips at least one-half 
the width of the roller.  Alternate trips of the roller shall be slightly 
different lengths.  Speed of the roller shall be such that displacement of 
the aggregate does not occur.  In all places not accessible to the rollers, 
the mixture shall be compacted with hand-operated power tampers.  
Compaction shall continue until each layer has a degree of compaction that 
is at least 100 percent of laboratory maximum density through the full 
depth of the layer.  The Contractor shall make such adjustments in 
compacting or finishing procedures as may be directed to obtain true 
grades, to minimize segregation and degradation, to reduce or increase 
water content, and to ensure a satisfactory ABC .  Any materials that are 
found to be unsatisfactory shall be removed and replaced with satisfactory 
material or reworked, as directed, to meet the requirements of this 
specification.

3.5.6   Thickness

Compacted thickness of the aggregate course shall be as indicated No 
individual layer shall exceed 200 mm nor be less than 75 mm in compacted 
thickness.  The total compacted thickness of the ABC course shall be within 
13 mm of the thickness indicated.  Where the measured thickness is more than
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 13 mm deficient, such areas shall be corrected by scarifying, adding new 
material of proper gradation, reblading, and recompacting as directed.  
Where the measured thickness is more than 13 mm  thicker than indicated, 
the course shall be considered as conforming to the specified thickness 
requirements.  Average job thickness shall be the average of all thickness 
measurements taken for the job, but shall be within 6 mm  of the thickness 
indicated.  The total thickness of the ABC course shall be measured at 
intervals in such a manner as to ensure one measurement for each 500 square 
meters of base course.  Measurements shall be made in 75 mm diameter test 
holes penetrating the base course.

3.5.7   Finishing

The surface of the top layer of ABC shall be finished after final compaction
 by cutting any overbuild to grade and rolling with a steel-wheeled roller. 
 Thin layers of material shall not be added to the top layer of base course 
to meet grade.  If the elevation of the top layer of  ABC is 13 mm or more 
below grade, then the top layer should be scarified to a depth of at least 
75 mm and new material shall be blended in and compacted to bring to grade. 
 Adjustments to rolling and finishing procedures shall be made as directed 
to minimize segregation and degradation, obtain grades, maintain moisture 
content, and insure an acceptable base course.  Should the surface become 
rough, corrugated, uneven in texture, or traffic marked prior to 
completion, the unsatisfactory portion shall be scarified, reworked and 
recompacted or it shall be replaced as directed.

3.5.8   Smoothness

The surface of the top layer shall show no deviations in excess of 10 mm 
when tested with a 3.66 meter  straightedge.  Measurements shall be taken 
in successive positions parallel to the centerline of the area to be paved. 
 Measurements shall also be taken perpendicular to the centerline at 15 
meter intervals.  Deviations exceeding this amount shall be corrected by 
removing material and replacing with new material, or by reworking existing 
material and compacting it to meet these specifications.

3.6   TRAFFIC

Traffic shall not be allowed on the completed ABC course.  

3.7   MAINTENANCE

The ABC shall be maintained in a satisfactory condition until the full 
pavement section is completed and accepted.  Maintenance shall include 
immediate repairs to any defects and shall be repeated as often as 
necessary to keep the area intact.  Any ABC that is not paved over prior to 
the onset of winter, shall be retested to verify that it still complies 
with the requirements of this specification.  Any area of ABC that is 
damaged shall be reworked or replaced as necessary to comply with this 
specification.

3.8   DISPOSAL OF UNSATISFACTORY MATERIALS

Any unsuitable materials that must be removed shall be disposed of as directed
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 .  No additional payments will be made for materials that must be replaced.

    -- End of Section --

SECTION 02722  Page 11



Ft Bliss Air Deployment Facility Complex - Fire Station FBADCF
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

SECTION 02741

HOT-MIX ASPHALT (HMA) FOR ROADS

                              AMENDMENT NO. 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO TP53 (1995) Determining Asphalt Content of Hot 
Mix Asphalt by the Ignition Method

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM C 566 (1997) Total Evaporable Moisture Content 
of Aggregate by Drying

ASTM D 1461 (1985; R 1994) Moisture or Volatile 
Distillates in Bituminous Paving Mixtures

ASTM D 1559 (1989) Resistance to Plastic Flow of 
Bituminous Mixtures Using Marshall 
Apparatus

ASTM D 2041 (1995) Theoretical Maximum Specific 
Gravity and Density of Bituminous Paving 
Mixtures

ASTM D 2172 (1995) Quantitative Extraction of Bitumen 
from Bituminous Paving Mixtures

ASTM D 2489 (1984; R 1994) Degree of Particle Coating 
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of Bituminous-Aggregate Mixtures

ASTM D 2726 (1996a) Bulk Specific Gravity and Density 
of Non-Absorptive Compacted Bituminous 
Mixture

ASTM D 2950 (1997) Density of Bituminous Concrete in 
Place by Nuclear Method

ASTM D 3665 (1994) Random Sampling of Construction 
Materials

ASTM D 3666 (1996a) Minimum Requirements for Agencies 
Testing and Inspecting Bituminous Paving 
Materials

ASTM D 4125 (1994) Asphalt Content of Bituminous 
Mixtures by the Nuclear Method

ASTM D 5444 (1994) Mechanical Size Analysis of 
Extracted Aggregate

ASTM D 6307 (1998) Asphalt Content of Hot Mix Asphalt 
by Ignition Method

CALIFORNIA DEPARTMENT OF TRANSPORTATION (CDT)

CDT Test 526 (1978) Operation of California 
Profilograph and Evaluation of Profiles

      DEPARTMENT OF THE ARMY, CORPS OF ENGINEERS, HANDBOOK FOR CONCRETE      
AND CEMENT (CRD)

CRD-C 649 (1995) Standard Test Method for Unit Weight, 
Marshall Stability, and Flow Mixtures

CRD-C 650 (1995) Standard Test Method for Density and 
Percent Voids in Compacted Bituminous Paving 
Mixtures

CRD-D 652 (1995) Standard Test Method for Measurement 
of Reduction in Marshall Stability of 
Bituminous Mixtures Caused by Immersion in 
Water

 TEXAS DEPARTMENT OF TRANSPORTATION STANDARD SPECIFICATIONS: (TXDOT)

TXDOT-01                      (1993)Standard Specifications
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                               for Construction of Highways,
                               Streets and Bridges

1.2   DESCRIPTION OF WORK

The work shall consist of pavement courses composed of mineral aggregate 
and asphalt material heated and mixed in a central mixing plant and placed 
on a prepared course.  HMA designed and constructed in accordance with this 
section shall conform to the lines, grades, thicknesses, and typical cross 
sections shown on the drawings.  Each course shall be constructed to the 
depth, section, or elevation required by the drawings and shall be rolled, 
finished, and approved before the placement of the next course.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES: (Amend #1)

SD-09 Reports

Aggregates; GA.  QC Monitoring; FIO.

Aggregate and QC test results.

Testing Laboratory; FIO.

Certification of compliance.

Plant Scale Calibration Certification

SD-14 Samples

Asphalt Cement Binder; FIO.

(20 L) ( sample for mix design verification.

Aggregates; FIO.

Sufficient materials to produce 90 kg  of blended mixture for mix design 
verification.

SD-18 Records

Mix Design; GA.

Proposed JMF.

Contractor Quality Control; GA.
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Quality control plan.

Material Acceptance and Percent Payment;GA.

Acceptance test results and pay calculations

(Amend #1)
1.4   METHOD OF MEASUREMENT

The amount paid for will be the number of metric tons  of hot-mix asphalt 
mixture used in the accepted work.  Hot-mix asphalt mixture shall be 
weighed after mixing, and no separate payment will be made for weight of 
asphalt cement material incorporated herein.

(Amend #1)
1.5   BASIS OF PAYMENT

Quantities of wearing-course mixtures, determined as specified above, will 
be paid for at respective contract unit prices or at reduced prices 
adjusted in accordance with paragraph MATERIAL ACCEPTANCE AND PERCENT 
PAYMENT.  Payment shall constitute full compensation for furnishing all 
materials, equipment, plant, and tools; and for all labor and other 
incidentals necessary to complete work required by this section of the 
specification.

1.6   Not used.

1.7   HAULING EQUIPMENT

Trucks used for hauling hot-mix asphalt shall have tight, clean, and smooth 
metal beds.  To prevent the mixture from adhering to them, the truck beds 
shall be lightly coated with a minimum amount of paraffin oil, lime 
solution, or other approved material.  Petroleum based products shall not 
be used as a release agent.  Each truck shall have a suitable cover to 
protect the mixture from adverse weather.  When necessary to ensure that 
the mixture will be delivered to the site at the specified temperature, 
truck beds shall be insulated or heated and covers (tarps) shall be 
securely fastened.

1.8   ASPHALT PAVERS

Asphalt pavers shall be self-propelled, with an activated screed, heated as 
necessary, and shall be capable of spreading and finishing courses of 
hot-mix asphalt which will meet the specified thickness, smoothness, and 
grade.  The paver shall have sufficient power to propel itself and the 
hauling equipment without adversely affecting the finished surface.

1.8.1   Receiving Hopper

The paver shall have a receiving hopper of sufficient capacity to permit a 
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uniform spreading operation.  The hopper shall be equipped with a 
distribution system to place the mixture uniformly in front of the screed 
without segregation.  The screed shall effectively produce a finished 
surface of the required evenness and texture without tearing, shoving, or 
gouging the mixture.

1.8.2   Automatic Grade Controls

If an automatic grade control device is used, the paver shall be equipped 
with a control system capable of automatically maintaining the specified 
screed elevation.  The control system shall be automatically actuated from 
either a reference line and/or through a system of mechanical sensors or 
sensor-directed mechanisms or devices which will maintain the paver screed 
at a predetermined transverse slope and at the proper elevation to obtain 
the required surface.  The transverse slope controller shall be capable of 
maintaining the screed at the desired slope within plus or minus 0.1 
percent.  A transverse slope controller shall not be used to control grade. 
 The controls shall be capable of working in conjunction with any of the 
following attachments:

a.  Ski-type device of not less than 9.14 m  in length.

b.  Taut stringline set to grade.

c.  Short ski or shoe for joint matching.

d.  Laser control.

1.9   ROLLERS

Rollers shall be in good condition and shall be operated at slow speeds to 
avoid displacement of the asphalt mixture.  The number, type, and weight of 
rollers shall be sufficient to compact the mixture to the required density 
while it is still in a workable condition.  Equipment which causes 
excessive crushing of the aggregate shall not be used.

1.10   WEATHER LIMITATIONS

The hot-mix asphalt shall not be placed upon a wet surface or when the 
surface temperature of the underlying course is less than specified in 
Table 1.  The temperature requirements may be waived by the Contracting 
Officer, if requested; however, all other requirements, including 
compaction, shall be met.

Table 1.  Surface Temperature Limitations of Underlying Course

               Mat Thickness, mm                        Degrees C

                 75 or greater                              4

                 Less than 75                               7

PART 2   PRODUCTS
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2.1   HOT MIX SURFACE COURSE

Bituminous hot-mix surface course shall conform to the requirements of 
TXDOT-01 for "Hot-Mix Asphaltic Concrete Pavement," Item 340, except as 
specified herinafter.  

2.1.1   Asphalt Material

Asphalt material for the surface course shall be asphalt cement AC-20 
conforming to TXDOT-01 for "Asphalts, Oils, and  Emulsions," Item 300.  
Asphalt material shall come from a source approved  for use by the TXDOT.  
The seal number from the tank and the number of the TXDOT Laboratory test 
report shall be furnished to the Contracting  Officer.

2.1.2   Paving Mixture

Paving mixture shall be Type "D".

2.1.3   State Specification Modifications

TXDOT Specification shall be modified as follows:

(a)  Material retained on the No. 10 screen shall not exceed 65  percent.

(b)  Density and stability requirements shall not apply.

(c)  Construction methods paragraph shall not apply.

(d)  The measurement and payment paragraphs shall not apply.

2.1.4   Not used.

2.2   Not used.

2.3   PROPORTIONING OF MIXTURE

2.3.1   Job Mix Formula

The JMF for the bituminous mixture shall be furnished to the Contracting 
Officer for approval.  No payment will be made for mixtures produced prior 
to the approval of the JMF.  The formula will indicate the percentage of 
each stockpile and mineral filler, the percentage of each size aggregate, 
the percentage of bitumen, and the temperature of the completed mixture 
when discharged from the mixer.  The tolerances specified in TXDOT-01, 
"Item 340, will be allowed for asphalt content, temperature, and aggregate 
grading for tests conducted on the mix as discharged from the mixing plant; 
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however, the final evaluation of aggregate gradation and asphalt content 
will be based on paragraph 3.11 MATERIAL ACCEPTANCE AND PERCENT PAYMENT.  
Bituminous mix that deviates more than - 4 degrees C (25 degrees F). from 
the JMF shall be rejected.  The JMF may be adjusted during construction to 
improve paving mixtures, as directed, without adjustments in the contract 
prices.2.3.2   Test Properties of Bituminous Mixtures

Finished mixture shall meet requirements described below when tested in 
accordance with CRD-C 649-95.  All samples will be compacted with 50 blows 
of specified hammer on each side of sample.  When bituminous mixture fails 
to meet the requirements specified below, the paving operation shall be 
stopped until the cause of noncompliance is determined and corrected.

2.3.2.1   Stability, Flow, and Voids

Requirements for stability, flow, and voids are shown in TABLES III and IV 
for nonabsorptive and absorptive aggregates, respectively.

Requirements for stability, flow, and voids are shown in TABLES I and II for 
nonabsorptive and absorptive aggregates, respectively.

                           TABLES I and II - Not Used.

                  TABLE III.  NONABSORPTIVE-AGGREGATE MIXTURE

                                                                 
                                             Wearing Course      

Stability minimum, pounds                         500             
Flow maximum, 1/100-inch units                     20              
Voids total mix, percent (1)                      3-5             
Voids filled with bitumen, percent (2)           75-85            

(1)  The Contracting Officer may permit deviations from limits specified when 
gyratory method of design is used to develop the JMF.

                        TABLE IV.  ABSORPTIVE-AGGREGATE MIXTURE

                                                                 
                                             Wearing Course      

Stability minimum, pounds                         500               
Flow maximum, 1/100-inch units                     20                
Voids total mix, percent (1)                      2-4              
Voids filled with bitumen, percent (2)           80-90             

(1)  The Contracting Officer may permit deviations from limits specified when 
gyratory method of design is used to develop the JMF.

a.  When the water-absorption value of the entire blend of aggregate does not 
exceed 2.5 percent as determined in accordance with ASTM C 127 and ASTM C 
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128, the aggregate is designated as nonabsorptive.  The theoretical specific 
gravity computed from the apparent specific gravity or ASTM D 2041 will be 
used in computing voids total mix and voids filled with bitumen, and the 
mixture shall meet requirements in TABLE I.

b.  When the water-absorption value of the entire blend of aggregate exceeds 
2.5 percent as determined in accordance with ASTM C 127 and ASTM C 128, the 
aggregate is designated as absorptive.  The theoretical specific gravity 
computed from ASTM D 2041 shall be used in computing percentages of voids 
total mix and voids filled with bitumen; the mixture shall meet requirements 
in TABLE II.

2.3.2.2   Stability

The index of retained stability must be greater than 75 percent as 
determined by CRD-C 652-95.  When the index of retained stability is less 
than 75, the aggregate stripping tendencies may be countered by the use of 
hydrated lime or by treating the bitumen with an approved antistripping 
agent.  The hydrated lime is considered as mineral filler and should be 
considered in the gradation requirements.  The amount of hydrated lime or 
antistripping agent added to bitumen shall be sufficient, as approved, to 
produce an index of retained stability of not less than 75 percent.  No 
additional payment will be made to the Contractor for addition of 
antistripping agent required.

2.4   Not used.

PART 3   EXECUTION

3.1   PREPARATION OF ASPHALT BINDER MATERIAL

The asphalt cement material shall be heated avoiding local overheating and 
providing a continuous supply of the asphalt material to the mixer at a 
uniform temperature.  The temperature of unmodified asphalts shall be no 
more than 160 degrees C  when added to the aggregates.  Modified asphalts 
shall be no more than 174 degrees C  when added to the aggregates.

3.2   PREPARATION OF MINERAL AGGREGATE

The aggregate for the mixture shall be heated and dried prior to mixing.  
No damage shall occur to the aggregates due to the maximum temperature and 
rate of heating used.  The temperature of the aggregate and mineral filler 
shall not exceed 175 degrees C  when the asphalt cement is added.  The 
temperature shall not be lower than is required to obtain complete coating 
and uniform distribution on the aggregate particles and to provide a 
mixture of satisfactory workability.

3.3   PREPARATION OF HOT-MIX ASPHALT MIXTURE   

The aggregates and the asphalt cement shall be weighed or metered and 
introduced into the mixer in the amount specified by the JMF.  The combined 
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materials shall be mixed until the aggregate obtains a uniform coating of 
asphalt binder and is thoroughly distributed throughout the mixture.  Wet 
mixing time shall be the shortest time that will produce a satisfactory 
mixture, but no less than 25 seconds for batch plants.  The wet mixing time 
for all plants shall be established by the Contractor, based on the 
procedure for determining the percentage of coated particles described in 
ASTM D 2489, for each individual plant and for each type of aggregate used. 
 The wet mixing time will be set to at least achieve 95 percent of coated 
particles.  The moisture content of all hot-mix asphalt upon discharge from 
the plant shall not exceed 0.5 percent by total weight of mixture as 
measured by ASTM D 1461.

3.4   PREPARATION OF THE UNDERLYING SURFACE

Immediately before placing the hot mix asphalt, the underlying course shall 
be cleaned of dust and debris.  A prime coat and tack coat shall be applied 
in accordance with the contract specifications.

3.5   SAMPLING AND TESTING

Sampling and testing shall be the responsibility of the Contractor.  
Sampling and testing shall be performed by an approved commercial testing 
laboratory or by the Contractor subject to approval.  Unless otherwise 
specified, sampling shall be in accordance with ASTM D 75 for aggregates, 
ASTM C 183 for mineral filler, and ASTM D 140 for bituminous material.  
Copies of test results shall be furnished to the Contracting Officer.  
Approval of a source does not relieve the Contractor of responsibility for 
delivery  at the job site of materials meeting the requirements herein.

3.5.1   Tests Required

3.5.1.1   Plant Mix

a.  Hot Bin Gradations

Hot bin gradations (cold-feed gradation when drum mix plant is used), shall 
be tested in accordance with ASTM C 136 and ASTM C 117.  A minimum of one 
test will be conducted per every 181,400 kg (200 tons) of wearing course 
mix placed or fraction thereof.

b.  Marshall Specimens

Marshall Specimens shall be taken in accordance with CRD-C 652-95.  At 
least one set of specimens shall be taken per each 181,400 kg (200 tons) of 
wearing course mix placed. However, not less than two sets of specimens 
(three specimens per set) shall be taken in any one day regardless of the 
quantity of mix placed.

c.  Asphalt Extractions

Asphalt extractions shall be performed in accordance with ASTM D 2172, 
Method A or B.  At least one asphalt extraction shall be conducted once per 
200 metric tons or fraction thereof.
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3.5.1.2   Field Density Tests

Field Density Tests shall be conducted in accordance with CRD-C 650-95.  A 
minimum of one test, three specimens per test, shall be conducted per every 
181,400 kg (200 tons) of wearing course mix placed or fraction thereof.

3.5.1.3   Thickness Measurements

Thickness Measurements shall be taken at a minimum of one measurement for 
each 836 square meters (1000 square yards) of mix placed.

3.5.2   Not used.

3.6   TESTING LABORATORY

The laboratory used to develop the JMF shall meet the requirements of ASTM 
D 3666.  A certification signed by the manager of the laboratory stating 
that it meets these requirements or clearly listing all deficiencies shall 
be submitted to the Contracting Officer prior to the start of construction. 
 The certification shall contain as a minimum:

     a.  Qualifications of personnel; laboratory manager, supervising 
technician, and testing technicians.

     b.  A listing of equipment to be used in developing the job mix.

     c.  A copy of the laboratory's quality control system.

     d.  Evidence of participation in the AASHTO Materials Reference 
Laboratory (AMRL) program.

3.7   TRANSPORTING AND PLACING

3.7.1   Transporting

The hot-mix asphalt shall be transported from the mixing plant to the site 
in clean, tight vehicles.  Deliveries shall be scheduled so that placing 
and compacting of mixture is uniform with minimum stopping and starting of 
the paver.  Adequate artificial lighting shall be provided for night 
placements.  Hauling over freshly placed material will not be permitted 
until the material has been compacted as specified, and allowed to cool to 
60 degrees C.   To deliver mix to the paver, the Contractor shall use a 
material transfer vehicle which shall be operated to produce continuous 
forward motion of the paver.

3.7.2   Placing

The mix shall be placed and compacted at a temperature suitable for 
obtaining density, surface smoothness, and other specified requirements.  
Upon arrival, the mixture shall be placed to the full width by an asphalt 
paver; it shall be struck off in a uniform layer of such depth that, when 
the work is completed, it shall have the required thickness and conform to 
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the grade and contour indicated.  The speed of the paver shall be regulated 
to eliminate pulling and tearing of the asphalt mat.  Unless otherwise 
permitted, placement of the mixture shall begin along the centerline of a 
crowned section or on the high side of areas with a one-way slope.  The 
mixture shall be placed in consecutive adjacent strips having a minimum 
width of 3 m.   The longitudinal joint in one course shall offset the 
longitudinal joint in the course immediately below by at least 300 mm;  
however, the joint in the surface course shall be at the centerline of the 
pavement.  Transverse joints in one course shall be offset by at least 3 m  
from transverse joints in the previous course.  Transverse joints in 
adjacent lanes shall be offset a minimum of 3 m.   On isolated areas where 
irregularities or unavoidable obstacles make the use of mechanical 
spreading and finishing equipment impractical, the mixture may be spread 
and luted by hand tools.

3.8   COMPACTION OF MIXTURE

After placing, the mixture shall be thoroughly and uniformly compacted by 
rolling.  The surface shall be compacted as soon as possible without 
causing displacement, cracking or shoving.  The sequence of rolling 
operations and the type of rollers used shall be at the discretion of the 
Contractor.  The speed of the roller shall, at all times, be sufficiently 
slow to avoid displacement of the hot mixture and be effective in 
compaction.  Any displacement occurring as a result of reversing the 
direction of the roller, or from any other cause, shall be corrected at 
once.  Sufficient rollers shall be furnished to handle the output of the 
plant.  Rolling shall continue until the surface is of uniform texture, 
true to grade and cross section, and the required field density is 
obtained.  To prevent adhesion of the mixture to the roller, the wheels 
shall be kept properly moistened but excessive water will not be permitted. 
 In areas not accessible to the roller, the mixture shall be thoroughly 
compacted with hand tampers.  Any mixture that becomes loose and broken, 
mixed with dirt, contains check-cracking, or is in any way defective shall 
be removed full depth, replaced with fresh hot mixture and immediately 
compacted to conform to the surrounding area.  This work shall be done at 
the Contractor's expense.  Skin patching will not be allowed.

3.9   JOINTS

The formation of joints shall be made ensuring a continuous bond between 
the courses and to obtain the required density.  All joints shall have the 
same texture as other sections of the course and meet the requirements for 
smoothness and grade.

3.9.1   Transverse Joints

The roller shall not pass over the unprotected end of the freshly laid 
mixture, except when necessary to form a transverse joint.  When necessary 
to form a transverse joint, it shall be made by means of placing a bulkhead 
or by tapering the course.  The tapered edge shall be cut back to its full 
depth and width on a straight line to expose a vertical face prior to 
placing material at the joint .  The cutback material shall be removed from 
the project.  In both methods, all contact surfaces shall be given a light 
tack coat of asphalt material before placing any fresh mixture against the 
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joint.

3.9.2   Longitudinal Joints

Longitudinal joints which are irregular, damaged, uncompacted, cold (less 
than 80 degrees C  at the time of placing adjacent lanes), or otherwise 
defective, shall be cut back a minimum of 50 mm  from the edge with a 
cutting wheel to expose a clean, sound vertical surface for the full depth 
of the course.  All cutback material shall be removed from the project.  
All contact surfaces shall be given a light tack coat of asphalt material 
prior to placing any fresh mixture against the joint.  The Contractor will 
be allowed to use an alternate method if it can be demonstrated that 
density, smoothness, and texture can be met.

3.10   CONTRACTOR QUALITY CONTROL

3.10.1   General Quality Control Requirements

The Contractor shall develop an approved Quality Control Plan.  Hot-mix 
asphalt for payment shall not be produced until the quality control plan 
has been approved.  The plan shall address all elements which affect the 
quality of the pavement including, but not limited to:

a.  Mix Design

b.  Aggregate Grading

c.  Quality of Materials

d.  Stockpile Management

e.  Proportioning

f.  Mixing and Transportation

g.  Mixture Volumetrics

h.  Moisture Content of Mixtures

i.  Placing and Finishing

j.  Joints

k.  Compaction

l.Surface Smoothness

3.10.2   Testing Laboratory

The Contractor shall provide a fully equipped asphalt laboratory located at 
the plant or job site.  The laboratory shall meet the requirements as 
required in ASTM D 3666.  The effective working area of the laboratory 
shall be a minimum of 14 square meters  with a ceiling height of not less 
than 2.3 m.   Lighting shall be adequate to illuminate all working areas.  
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It shall be equipped with heating and air conditioning units to maintain a 
temperature of 24 degrees C plus or minus 2.3 degrees C.   Laboratory 
facilities shall be kept clean and all equipment shall be maintained in 
proper working condition.  The Contracting Officer shall be permitted 
unrestricted access to inspect the Contractor's laboratory facility, to 
witness quality control activities, and to perform any check testing 
desired.  The Contracting Officer will advise the Contractor in writing of 
any noted deficiencies concerning the laboratory facility, equipment, 
supplies, or testing personnel and procedures.  When the deficiencies are 
serious enough to adversely affect test results, the incorporation of the 
materials into the work shall be suspended immediately and will not be 
permitted to resume until the deficiencies are corrected.

3.10.3   Quality Control Testing

The Contractor shall perform all quality control tests applicable to these 
specifications and as set forth in the Quality Control Program.  The 
testing program shall include, but shall not be limited to, tests for the 
control of asphalt content, aggregate gradation, temperatures, aggregate 
moisture, moisture in the asphalt mixture, laboratory air voids, stability, 
flow, in-place density, grade and smoothness.  A Quality Control Testing 
Plan shall be developed as part of the Quality Control Program.

3.10.3.1   Asphalt Content

A minimum of two tests to determine asphalt content will be performed per 
lot (a lot is defined in paragraph MATERIAL ACCEPTANCE AND PERCENT PAYMENT) 
by one of the following methods: the extraction method in accordance with 
ASTM D 2172, Method A or B, the ignition method in accordance with the 
AASHTO TP53or ASTM D 6307, or the nuclear method in accordance with ASTM D 
4125, provided the nuclear gauge is calibrated for the specific mix being 
used.  For the extraction method, the weight of ash, as described in ASTM D 
2172, shall be determined as part of the first extraction test performed at 
the beginning of plant production; and as part of every tenth extraction 
test performed thereafter, for the duration of plant production.  The last 
weight of ash value obtained shall be used in the calculation of the 
asphalt content for the mixture.

3.10.3.2   Gradation

Aggregate gradations shall be determined a minimum of twice per lot from 
mechanical analysis of recovered aggregate in accordance with ASTM D 5444.  
When asphalt content is determined by the nuclear method, aggregate 
gradation shall be determined from hot bin samples on batch plants, or from 
the cold feed on drum mix plants.  For batch plants, aggregates shall be 
tested in accordance with ASTM C 136 using actual batch weights to 
determine the combined aggregate gradation of the mixture.

3.10.3.3   Temperatures

Temperatures shall be checked at least four times per lot, at necessary 
locations, to determine the temperature at the dryer, the asphalt cement in 
the storage tank, the asphalt mixture at the plant, and the asphalt mixture 
at the job site.
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3.10.3.4   Aggregate Moisture

The moisture content of aggregate used for production shall be determined a 
minimum of once per lot in accordance with ASTM C 566.

3.10.3.5   Moisture Content of Mixture

The moisture content of the mixture shall be determined at least once per 
lot in accordance with ASTM D 1461 or an approved alternate procedure.

3.10.3.6   Laboratory Air Voids, Marshall Stability and Flow

Mixture samples shall be taken at least four times per lot and compacted 
into specimens, using 50 or 75 blows per side with the Marshall hammer as 
described in ASTM D 1559.  After compaction, the laboratory air voids of 
each specimen shall be determined, as well as the Marshall stability and 
flow.

3.10.3.7   In-Place Density

The Contractor shall conduct any necessary testing to ensure the specified 
density is achieved.  A nuclear gauge may be used to monitor pavement 
density in accordance with ASTM D 2950.

3.10.3.8   Grade and Smoothness

The Contractor shall conduct the necessary checks to ensure the grade and 
smoothness requirements are met in accordance with paragraph MATERIAL 
ACCEPTANCE AND PERCENT PAYMENT.

3.10.3.9   Additional Testing

Any additional testing, which the Contractor deems necessary to control the 
process, may be performed at the Contractor's option.

3.10.3.10   QC Monitoring

The Contractor shall submit all QC test results to the Contracting Officer 
on a daily basis as the tests are performed.  The Contracting Officer 
reserves the right to monitor any of the Contractor's quality control 
testing and to perform duplicate testing as a check to the Contractor's 
quality control testing.

3.10.4   Sampling

When directed by the Contracting Officer, the Contractor shall sample and 
test any material which appears inconsistent with similar material being 
produced, unless such material is voluntarily removed and replaced or 
deficiencies corrected by the Contractor.  All sampling shall be in 
accordance with standard procedures specified.

3.10.5   Not used.
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3.11   MATERIAL ACCEPTANCE AND PERCENT PAYMENT

Testing for acceptability of work will be performed  by an independent 
laboratory hired by the Contractor.  Test results and payment calculations 
shall be forwarded daily to the Contracting Officer.  Acceptance of the 
plant produced mix and in-place requirements will be on a lot to lot basis. 
 A standard lot for all requirements will be equal to 500 metric tons  .  
Where appropriate, adjustment in payment for individual lots of hot-mix 
asphalt will be made based on in-place density, laboratory air voids, grade 
and smoothness in accordance with the following paragraphs.  Grade and 
surface smoothness determinations will be made on the lot as a whole.  
Exceptions or adjustments to this will be made in situations where the mix 
within one lot is placed as part of both the intermediate and surface 
courses, thus grade and smoothness measurements for the entire lot cannot 
be made.  In order to evaluate laboratory air voids and in-place (field) 
density, each lot will be divided into four equal sublots.

3.11.1   Percent Payment

When a lot of material fails to meet the specification requirements for 100 
percent pay as outlined in the following paragraphs, that lot shall be 
removed and replaced, or accepted at a reduced price which will be computed 
by multiplying the unit price by the lot's pay factor.  The lot pay factor 
is determined by taking the lowest computed pay factor based on either 
laboratory air voids, in-place density, grade or smoothness (each discussed 
below).  At the end of the project, an average of all lot pay factors will 
be calculated.  If this average lot pay factor exceeds 95.0 percent, then 
the percent payment for the entire project will be 100 percent of the unit 
bid price.  If the average lot pay factor is less than 95.0 percent, then 
each lot will be paid for at the unit price multiplied by the lot's pay 
factor.  For any lots which are less than 2000 metric tons , a weighted lot 
pay factor will be used to calculate the average lot pay factor.

3.11.2   Sublot Sampling

One random mixture sample for determining laboratory air voids, theoretical 
maximum density, and for any additional testing the Contracting Officer 
desires, will be taken from a loaded truck delivering mixture to each 
sublot, or other appropriate location for each sublot.  All samples will be 
selected randomly, using commonly recognized methods of assuring randomness 
conforming to ASTM D 3665 and employing tables of random numbers or 
computer programs.  Laboratory air voids will be determined from three 
laboratory compacted specimens of each sublot sample in accordance with 
ASTM D 1559.  The specimens will be compacted within 2 hours of the time 
the mixture was loaded into trucks at the asphalt plant.  Samples will not 
be reheated prior to compaction and insulated containers will be used as 
necessary to maintain the temperature.

3.11.3   Additional Sampling and Testing

The Contracting Officer reserves the right to direct additional samples and 
tests for any area which appears to deviate from the specification 

SECTION 02741  Page 15



Ft Bliss Air Deployment Facility Complex - Fire Station FBADCF
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

requirements.  The cost of any additional testing will be paid for by the 
Government.  Testing in these areas will be in addition to the lot testing, 
and the requirements for these areas will be the same as those for a lot.

3.11.4   Laboratory Air Voids

Laboratory air voids will be calculated by determining the Marshall density 
of each lab compacted specimen using ASTM D 2726 and determining the 
theoretical maximum density of every other sublot sample using ASTM D 2041. 
 Laboratory air void calculations for each sublot will use the latest 
theoretical maximum density values obtained, either for that sublot or the 
previous sublot.  The mean absolute deviation of the four laboratory air 
void contents (one from each sublot) from the JMF air void content will be 
evaluated and a pay factor determined from Table 7.  All laboratory air 
void tests will be completed and reported within 24 hours after completion 
of construction of each lot.

3.11.5   Mean Absolute Deviation

An example of the computation of mean absolute deviation for laboratory air 
voids is as follows:  Assume that the laboratory air voids are determined 
from 4 random samples of a lot (where 3 specimens were compacted from each 
sample).  The average laboratory air voids for each sublot sample are 
determined to be 3.5, 3.0, 4.0, and 3.7.  Assume that the target air voids 
from the JMF is 4.0.  The mean absolute deviation is then:

Mean Absolute Deviation = (|3.5 - 4.0| + |3.0 - 4.0| + |4.0 - 4.0| + |3.7 - 
4.0|/4

= (0.5 + 1.0 + 0.0 + 0.3)/4 = (1.8)/4 = 0.45

The mean absolute deviation for laboratory air voids is determined to be 
0.45.  It can be seen from Table 7 that the lot's pay factor based on 
laboratory air voids, is 100 percent.

Table 7.  Pay Factor Based on Laboratory Air Voids
Mean Absolute Deviation of Lab Air Voids from JMF     Pay Factor, %

                   O.60 or less                            100
                   0.61 - 0.80                              98
                   0.81 - 1.00                              95
                   1.01 - 1.20                              90
                   Above 1.20                        reject (0)

3.11.6   In-place Density

3.11.6.1   General Density Requirements

For determining in-place density, one random core will be taken by the 
Government from the mat (interior of the lane) of each sublot, and one 
random core will be taken from the joint (immediately over joint) of each 
sublot.  Each random core will be full thickness of the layer being placed. 
 When the random core is less than 25 mm  thick, it will not be included in 
the analysis.  In this case, another random core will be taken.  After air 
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drying to a constant weight, cores obtained from the mat and from the 
joints will be used for in-place density determination.

3.11.6.2   Mat and Joint Densities

The average in-place mat and joint densities are expressed as a percentage 
of the average Marshall density for the lot.  The Marshall density for each 
lot will be determined as the average Marshall density of the four random 
samples (3 specimens compacted per sample).  The average in-place mat 
density and joint density for a lot are determined and compared with Table 
8 to calculate a single pay factor per lot based on in-place density, as 
described below.  First, a pay factor for both mat density and joint 
density are determined from Table 8.  The area associated with the joint is 
then determined and will be considered to be 3 m  wide times the length of 
completed longitudinal construction joint in the lot.  This area will not 
exceed the total lot size.  The length of joint to be considered will be 
that length where a new lane has been placed against an adjacent lane of 
hot-mix asphalt pavement, either an adjacent freshly paved lane or one 
paved at any time previously.  The area associated with the joint is 
expressed as a percentage of the total lot area.  A weighted pay factor for 
the joint is determined based on this percentage (see example below).  The 
pay factor for mat density and the weighted pay factor for joint density is 
compared and the lowest selected.  This selected pay factor is the pay 
factor based on density for the lot.  When the Marshall density on both 
sides of a longitudinal joint is different, the average of these two 
densities will be used as the Marshall density needed to calculate the 
percent joint density.  All density results for a lot will be completed and 
reported within 24 hours after the construction of that lot.

Table 8.  Pay Factor Based on In-place Density
Average Mat Density                            Average Joint Density
       (4 Cores)            Pay Factor, %               (4 Cores)
  --------------------------------------------------------------------

  97.9 or 100                   100.0                 96.4 or above
  97.8 or 100.1                  99.9                      96.3
     97.7                        99.8                      96.2
  97.6 or100.2                   99.6                      96.1
     97.5                        99.4                      96.0
  97.4 or 100.3                  99.1                      95.9
     97.3                        98.7                      95.8
  97.2 or 100.4                  98.3                      95.7
     97.1                        97.8                      95.6
  97.0 or 100.5                  97.3                      95.5
     96.9                        96.3                      95.4
  96.8 or 100.6                  94.1                      95.3
     96.7                        92.2                      95.2
  96.6 or 100.7                  90.3                      95.1
     96.5                        87.9                      95.0
  96.4 or 100.8                  85.7                      94.9
     96.3                        83.3                      94.8
  96.2 or 100.9                  80.6                      94.7
     96.1                        78.0                      94.6

SECTION 02741  Page 17



Ft Bliss Air Deployment Facility Complex - Fire Station FBADCF
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

Table 8.  Pay Factor Based on In-place Density
Average Mat Density                            Average Joint Density
       (4 Cores)            Pay Factor, %               (4 Cores)
  --------------------------------------------------------------------
  96.0 or 101.0                  75.0                      94.5
  below 96.0or above 101.0       0.0 (reject)        below 94.5

3.11.6.3   Pay Factor Based on In-place Density

An example of the computation of a pay factor (in I-P units only) based on 
in-place density, is as follows:  Assume the following test results for 
field density made on the lot:  (1) Average mat density = 97.2 percent (of 
lab density).  (2) Average joint density = 95.5 percent (of lab density).  
(3) Total area of lot = 30,000 square feet.  (4) Length of completed 
longitudinal construction joint = 2000 feet.

     a.  Step 1:  Determine pay factor based on mat density and on joint 
density, using Table 8:

Mat density of 97.2 percent = 98.3 pay factor.

Joint density of 95.5 percent = 97.3 pay factor.

     b.  Step 2:  Determine ratio of joint area (length of longitudinal 
joint x 10 ft) to mat area (total paved area in the lot):  Multiply the 
length of completed longitudinal construction joint by the specified 10 ft. 
width and divide by the mat area (total paved area in the lot).

(2000 ft. x 10 ft.)/30000 sq.ft. = 0.6667 ratio of joint area to mat 
area (ratio).

     c.  Step 3: Weighted pay factor (wpf) for joint is determined as 
indicated below:

wpf = joint pay factor + (100 - joint pay factor) (1 - ratio)
wpf = 97.3 + (100-97.3) (1-.6667) = 98.2%

     d.  Step 4: Compare weighted pay factor for joint density to pay 
factor for mat density and select the smaller:

Pay factor for mat density:  98.3%.  Weighted pay factor for joint 
density:  98.2%

Select the smaller of the two values as pay factor based on density:  
98.2%

3.11.7   Grade

The final wearing surface of pavement shall conform to the elevations and 
cross sections shown and shall vary not more than 15 mm   from the plan 
grade established and approved at site of work.  Finished surfaces at 
juncture with other pavements shall coincide with finished surfaces of 
abutting pavements.  Deviation from the plan elevation will not be 

SECTION 02741  Page 18



Ft Bliss Air Deployment Facility Complex - Fire Station FBADCF
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

permitted in areas of pavements where closer conformance with planned 
elevation is required for the proper functioning of drainage and other 
appurtenant structures involved.  The final wearing surface of the pavement 
will be tested for conformance with specified plan grade requirements.  The 
grade will be determined by running lines of levels at intervals of 7.6 m , 
or less, longitudinally and transversely, to determine the elevation of the 
completed pavement surface.  Within 5 working days, after the completion of 
a particular lot incorporating the final wearing surface, the Contracting 
Officer will inform the Contractor in writing, of the results of the 
grade-conformance tests.  When more than 5 percent of all measurements made 
within a lot are outside the 15 mm  tolerance, the pay factor based on 
grade for that lot will be 95 percent.  In areas where the grade exceeds 
the tolerance by more than 50 percent, the Contractor shall remove the 
surface lift full depth; the Contractor shall then replace the lift with 
hot-mix asphalt to meet specification requirements, at no additional cost 
to the Government.  Diamond grinding may be used to remove high spots to 
meet grade requirements.  Skin patching for correcting low areas or planing 
or milling for correcting high areas will not be permitted.

3.11.8   Surface Smoothness

The Contractor shall use one of the following methods to test and evaluate 
surface smoothness of the pavement.  All testing shall be performed in the 
presence of the Contracting Officer.  Detailed notes of the results of the 
testing shall be kept and a copy furnished to the Government immediately 
after each day's testing.  The profilograph method shall be used for all 
longitudinal and transverse testing, except where the runs would be less 
than 60 m  in length and the ends where the straightedge shall be used.  
Where drawings show required deviations from a plane surface (crowns, 
drainage inlets, etc.), the surface shall be finished to meet the approval 
of the Contracting Officer.

3.11.8.1   Smoothness Requirements

     a.  Straightedge Testing:  The finished surfaces of the pavements 
shall have no abrupt change of 6 mm  or more, and all pavements shall be 
within the tolerances specified in Table 9 when checked with an approved 4 m
  straightedge.

Table 9.  Straightedge Surface Smoothness--Pavements
  Pavement Category          Direction of Testing     Tolerance, mm
  -----------------          --------------------     -------------

   All                           Longitudinal             6
   paved areas                   Transverse               6
     b.  Profilograph Testing:  The finished surfaces of the pavements 
shall have no abrupt change of 3 mm  or more, and all pavement shall have a 
Profile Index not greater than specified in Table 10 when tested with an 
approved California-type profilograph.  If the extent of the pavement in 
either direction is less than 60 m , that direction shall be tested by the 
straightedge method and shall meet requirements specified above.
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Table 10.  Profilograph Surface Smoothness--Pavements

   Pavement Category     Direction of Testing     Maximum Specified
                                                Profile Index (mm/km)
   -----------------     --------------------   ---------------------

   All Paved Areas       Longitudinal                 140

3.11.8.2   Testing Method

After the final rolling, but not later than 24 hours after placement, the 
surface of the pavement in each entire lot shall be tested by the 
Contractor in such a manner as to reveal all surface irregularities 
exceeding the tolerances specified above.  Separate testing of individual 
sublots is not required.  If any pavement areas are ground, these areas 
shall be retested immediately after grinding.  The entire area of the 
pavement shall be tested in both a longitudinal and a transverse direction 
on parallel lines.  The transverse lines shall be 8 m  or less apart, as 
directed.  The longitudinal lines shall be at the centerline of each paving 
lane for lines less than 6.1 m  and at the third points for lanes 6.1 m  or 
greater.  Other areas having obvious deviations shall also be tested.  
Longitudinal testing lines shall be continuous across all joints.

     a.  Straightedge Testing.  The straightedge shall be held in contact 
with the surface and moved ahead one-half the length of the straightedge 
for each successive measurement.  The amount of surface irregularity shall 
be determined by placing the freestanding (unleveled) straightedge on the 
pavement surface and allowing it to rest upon the two highest spots covered 
by its length, and measuring the maximum gap between the straightedge and 
the pavement surface in the area between these two high points.

     b.  Profilograph Testing.  Profilograph testing shall be performed 
using approved equipment and procedures described in CDT Test 526.  The 
equipment shall utilize electronic recording and automatic computerized 
reduction of data to indicate "must-grind" bumps and the Profile Index for 
the pavement.  The "blanking band" shall be 5 mm  wide and the "bump 
template" shall span 25 mm  with an offset of 10 mm.   The profilograph 
shall be operated by an approved, factory-trained operator on the 
alignments specified above.  A copy of the reduced tapes shall be furnished 
the Government at the end of each day's testing.

3.11.8.3   Payment Adjustment for Smoothness

     a.  Straightedge Testing.  Location and deviation from straightedge 
for all measurements shall be recorded.  When between 5.0 and 10.0 percent 
of all measurements made within a lot exceed the tolerance specified in 
paragraph Smoothness Requirements above, after any reduction of high spots 
or removal and replacement, the computed pay factor for that lot based on 
surface smoothness, will be 95 percent.  When more than 10.0 percent of all 
measurements exceed the tolerance, the computed pay factor will be 90 
percent.  When between 15.0 and 20.0 percent of all measurements exceed the 
tolerance, the computed pay factor will be 75 percent.  When 20.0 percent 
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or more of the measurements exceed the tolerance, the lot shall be removed 
and replaced at no additional cost to the Government.  Regardless of the 
above, any small individual area with surface deviation which exceeds the 
tolerance given above by more than 50 percent, shall be corrected by 
diamond grinding to meet the specification requirements above or shall be 
removed and replaced at no additional cost to the Government.

     b.  Profilograph Testing.  Location and data from all profilograph 
measurements shall be recorded.  When the Profile Index of a lot exceeds 
the tolerance specified in paragraph Smoothness Requirements above by 16 
mm/km , but less than 32 mm/km,  after any reduction of high spots or 
removal and replacement, the computed pay factor for that lot based on 
surface smoothness will be 95 percent.  When the Profile Index exceeds the 
tolerance by 32 mm/km , but less than 47 mm/km,  the computed pay factor 
will be 90 percent.  When the Profile Index exceeds the tolerance by 47 
mm/km , but less than 63 mm/km,  the computed pay factor will be 75 
percent.  When the Profile Index exceeds the tolerance by 63 mm/km  or 
more, the lot shall be removed and replaced at no additional cost to the 
Government.  Regardless of the above, any small individual area with 
surface deviation which exceeds the tolerance given above by more than 79 
mm/km  or more, shall be corrected by grinding to meet the specification 
requirements above or shall be removed and replaced at no additional cost 
to the Government.

     c.  Bumps ("Must Grind" Areas).  Any bumps ("must grind" areas) shown 
on the profilograph trace which exceed 10 mm  in height shall be reduced by 
diamond grinding until they do not exceed 7.5 mm  when retested.  Such 
grinding shall be tapered in all directions to provide smooth transitions 
to areas not requiring grinding.  The following will not be permitted:  (1) 
skin patching for correcting low areas, (2) planing or milling for 
correcting high areas.  At the Contractor's option, pavement areas, 
including ground areas, may be rechecked with the profilograph in order to 
record a lower Profile Index.

     -- End of Section --
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SECTION 02753

CONCRETE PAVEMENT

Amend #1

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ACI INTERNATIONAL (ACI)

ACI 211.1 (1991) Standard Practice for Selecting 
Proportions for Normal, Heavyweight, and 
Mass Concrete

ACI 214.3R (1988) Simplified Version of the 
Recommended Practice for Evaluation of 
Strength Test Results of Concrete

ACI 305R (1991) Hot Weather Concreting

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO M 182 (1991) Burlap Cloth Made from Jute or Kenaf

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 53 (1997) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated Welded and Seamless

ASTM A 184/A 184M (1996) Fabricated Deformed Steel Bar Mats 
for Concrete Reinforcement

ASTM A 185 (1997) Steel Welded Wire Fabric, Plain, 
for Concrete Reinforcement

ASTM A 497 (1997) Steel Welded Wire Fabric, Deformed, 
for Concrete Reinforcement

ASTM A 615/A 615M (1996a) Deformed and Plain Billet-Steel 
Bars for Concrete Reinforcement

ASTM A 616/A 616M (1996a) Rail-Steel Deformed and Plain Bars 
for Concrete Reinforcement

ASTM A 617/A 617M (1996a) Axle-Steel Deformed and Plain Bars 
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for Concrete Reinforcement

ASTM A 775/A 775M     (1997) Standard Specification for 
Epoxy-Coated Reinforcing Steel Bars

ASTM C 31/C 31M (1996) Making and Curing Concrete Test 
Specimens in the Field

ASTM C 33 (1997) Concrete Aggregates

ASTM C 78 (1994) Flexural Strength of Concrete 
(Using Simple Beam with Third-Point 
Loading)

ASTM C 94 (1997) Ready-Mixed Concrete

ASTM C 117 (1995) Materials Finer Than 75 Micrometer 
(No. 200) Sieve in Mineral Aggregates by 
Washing

ASTM C 123 (1996) Lightweight Pieces in Aggregate

ASTM C 131 (1996) Resistance to Degradation of 
Small-Size Coarse Aggregate by Abrasion 
and Impact in the Los Angeles Machine

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM C 142 (1978; R 1990) Clay Lumps and Friable 
Particles in Aggregates

ASTM C 143 (1990a) Slump of Hydraulic Cement Concrete

ASTM C 150 (1997) Portland Cement

ASTM C 172 (1997) Sampling Freshly Mixed Concrete

ASTM C 174/C 174M (1997) Measuring Thickness of Concrete 
Elements Using Drilled Concrete Cores

ASTM C 192/C 192M (1995) Making and Curing Concrete Test 
Specimens in the Laboratory

ASTM C 231 (1997) Air Content of Freshly Mixed 
Concrete by the Pressure Method

ASTM C 260 (1995) Air-Entraining Admixtures for 
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Concrete

ASTM C 295 (1990) Petrographic Examination of 
Aggregates for Concrete

ASTM C 494 (1992) Chemical Admixtures for Concrete

ASTM C 595 (1995a) Blended Hydraulic Cements

ASTM C 618 (1997) Coal Fly Ash and Raw or Calcined 
Natural Pozzolan for Use as a Mineral 
Admixture in Concrete

ASTM C 881 (1990) Epoxy-Resin-Base Bonding Systems 
for Concrete

ASTM C 989 (1997) Ground Granulated Blast-Furnace 
Slag for Use in Concrete and Mortars Amend 

#1

ASTM C 1064 (1986; R 1993) Temperature of Freshly 
Mixed Portland Cement Concrete

ASTM C 1077 (1997) Laboratories Testing Concrete and 
Concrete Aggregates for Use in 
Construction and Criteria for Laboratory 
Evaluation

ASTM D 1752 (1983; R 1996) Preformed Sponge Rubber and 
Cork Expansion Joint Fillers for Concrete 
Paving and Structural Construction

ASTM D 3665 (1994) Random Sampling of Construction 
Materials

CALIFORNIA DEPARTMENT OF TRANSPORTATION (CDT)

CDT Test 526 (1978) Operation of California 
Profilograph and Evaluation of Profiles
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ARMY CORPS OF ENGINEERS (COE)

COE CRD-C 55 (1992) Test Method for Within-Batch 
Uniformity of Freshly Mixed Concrete

COE CRD-C 100 (1975) Method of Sampling Concrete 
Aggregate and Aggregate Sources, and 
Selection of Material for Testing

COE CRD-C 104 (1980) Method of Calculation of the 
Fineness Modulus of Aggregate

COE CRD-C 114 (1994) Test Method for Soundness of 
Aggregates by Freezing and Thawing of 
Concrete Specimens

COE CRD-C 119 (1991) Standard Test Method for Flat or 
Elongated Particles in Coarse Aggregate

COE CRD-C 130 (1989) Scratch Hardness of Coarse 
Aggregates Particles

COE CRD-C 143 (1962) Specifications for Meters for 
Automatic Indication of Moisture in Fine 
Aggregate

COE CRD-C 171 (1995) Test Method for Determining 
Percentage of Crushed Particles in 
Aggregate

COE CRD-C 300 (1990) Specifications for Membrane-Forming 
Compounds for Curing Concrete

COE CRD-C 400 (1963) Requirements for Water for Use in 
Mixing or Curing Concrete

COE CRD-C 521 (1981) Standard Test Method for Frequency 
and Amplitude of Vibrators for Concrete

FEDERAL SPECIFICATIONS (FS)

FS TT-P-645 (Rev B) Primer, Paint, Zinc-Molybdenum, 
Alkyd Type

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST)

NIST HB 44 (1997) NIST Handbook 44: Specifications, 
Tolerances, and Other Technical 
Requirements for Weighing and Measuring 
Devices

NATIONAL READY-MIXED CONCRETE ASSOCIATION (NRMCA)
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NRMCA CPMB 100 (1996) Concrete Plant Standards

1.2   Not used.

1.3   MEASUREMENT AND PAYMENT

1.3.1   Measurements

1.3.1.1   Concrete

The quantity of concrete to be paid for will be the volume of concrete in 
cubic meters  , where required, placed in the completed and accepted 
pavement.  Concrete will be measured in place in the completed and accepted 
pavement only within the neat line dimensions shown in the plan and cross 
section.  No deductions will be made for rounded or beveled edges or the 
space occupied by pavement reinforcement, dowel bars,  or electrical 
conduits, nor for any void, or other structure extending into or through 
the pavement slab, measuring 0.1 cubic meter  or less in volume.  No other 
allowance for concrete will be made unless placed in specified locations in 
accordance with written instructions previously issued by the Contracting 
Officer.

1.3.1.2   Mixture Proportions By Contractor

The Contractor shall be responsible for the mixture proportions of 
cementitious materials and chemical admixtures; no separate measurement or 
payment will be made for any cementitious material, including pozzolan, or 
for any chemical admixture.

1.3.1.3   Not used.

1.3.1.4   Steel Reinforcement

Fabricated steel bar mats or welded steel wire fabric for reinforcement 
will not be measured for payment but will be considered as a subsidiary 
obligation of the Contractor, covered under the price per cubic meter for 
concrete.  

1.3.1.5   Dowels

The quantity of dowels used in the work will not be measured for payment 
but will be considered as a subsidiary obligation of the Contractor, 
covered under the price per cubic meter  for concrete.

1.3.1.6   Joint Materials Amend #1
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The quantity of expansion joint filler,  and slip joint filler will not be 
measured for payment but will be considered as a subsidiary obligation of 
the Contractor, covered under the price per cubic meter  for concrete.  
Joint sealing materials are covered in Section 02760 FIELD MOLDED SEALANTS 
FOR SEALING JOINTS IN RIGID PAVEMENTS.

1.3.2   Payments

1.3.2.1   Concrete

The quantity of concrete measured as specified above will be paid for at 
the contract unit price when placed in completed and accepted pavements.  
Payment shall be made at the contract price for cubic meter for the 
scheduled item, with necessary adjustments as specified in paragraph 
ACCEPTABILITY OF WORK AND PAYMENT ADJUSTMENTS.  Payment will constitute 
full compensation for furnishing all materials, equipment, plant and tools, 
and for all labor and other incidentals necessary to complete the concrete 
pavement.

1.3.2.2   Not used.

1.3.2.3   Not used.

1.3.2.4   Not used.

1.4   ACCEPTABILITY OF WORK AND PAYMENT ADJUSTMENTS

  Concrete samples shall be taken by the Contractor in the field to 
determine the slump, air content, and strength of the concrete. Test beams 
shall be made for determining conformance with the strength requirements of 
these specifications and, when required, for determining the time at which 
pavements may be placed into service.  Any pavement not meeting the 
requirement for 'specified strength' shall be removed and replaced at no 
additional cost to the Government.  The air content shall be determined in 
accordance with ASTM C 231.  Slump tests shall be made in accordance with 
ASTM C 143.  Test beams  shall be molded and cured in accordance with ASTM 
C 31/C 31Mand as specified below.  Steel molds shall be used for molding 
the beams specimens.  .  The Contractor shall furnish all materials, labor, 
and facilities required for molding, curing, testing, and protecting test 
specimens at the site and in the laboratory.  Laboratory curing facilities 
for test specimens shall include furnishing and operating water tanks 
equipped with temperature-control devices that will automatically maintain 
the temperature of the water at 23 plus or minus 3 degrees C.   The 
Contractor shall furnish and maintain at the site boxes or other facilities 
suitable for storing the specimens while in the mold at a temperature of 23 
plus or minus 6 degrees C.   Tests of the fresh concrete and of the 
hardened concrete specimens shall be made by and at the expense of the 
Contractor.
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1.4.1   Pavement Lots Amend #1

Appropriate adjustment in payment for individual lots of concrete pavement 
will be made in accordance with the following paragraphs.  No such 
adjustment in payment will be made for any material other than concrete.  A 
lot will be that quantity of construction that will be evaluated for 
compliance with specification requirements.  A lot will be equal to   10 
hour's production.  In order to evaluate thickness, each lot will be 
divided into four equal sublots.  Grade and surface smoothness (and 
condition) determinations will be made on the lot as a whole.  However, any 
pavement not meeting the required 'specified strength' shall be removed and 
replaced at no additional cost to the Government.  Strength will be 
evaluated, but will not be considered for payment adjustment.  Edge slump 
requirements will be applied to each individual slab into which the primary 
paving lanes are divided by transverse joints, and will not be considered 
for payment adjustment.  Samples for determining aggregate grading for fine 
aggregate and each size of coarse aggregate shall be taken as the aggregate 
bins discharge into the weigh hoppers.  Results of tests on aggregates 
shall be used to control aggregate production and concreting operations, as 
specified in paragraph TESTING AND INSPECTION FOR CONTRACTOR QUALITY 
CONTROL, but will not be used for payment adjustment.  Samples for 
determining air content and slump and for fabricating strength specimens 
shall be taken in accordance with ASTM C 172 during or immediately 
following delivery of the concrete at the paving site and deposition of the 
concrete immediately in front of the paver or transfer spreader.  Results 
of strength tests shall be used to control concreting operations, but will 
not be used for payment adjustment.  Cores for thickness determination 
shall be drilled and evaluated as specified.  Location of all samples shall 
be as directed and will be deliberately selected on a truly random basis, 
not haphazard, using commonly recognized methods of assuring randomness, 
employing randomizing tables or computer programs, in accordance with ASTM 
D 3665.

1.4.2   Acceptance of Lots

When a lot of material fails to meet the specification requirements, that 
lot will be accepted at a reduced price or shall be removed and replaced.  
The lowest computed percent payment determined for any pavement 
characteristic (i.e., thickness, grade, and surface smoothness) discussed 
below shall be the actual percent payment for that lot.  The actual percent 
payment will be applied to the bid price and the quantity of concrete 
placed in the lot to determine actual payment.

1.4.3   Evaluation Amend #1

The Contractor shall provide facilities for and, where directed, personnel 
to assist in obtaining samples for any Government testing, all at no 
additional cost to the Government.  Such testing will in no way relieve the 
Contractor of any specified testing responsibilities.  The Contractor shall 
provide all sampling and testing required for acceptance and payment 
adjustment at its expense.  Such sampling and testing shall be performed by 
a commercial testing laboratory inspected by the Government and approved in 
writing.  The laboratory performing the tests shall be either on-site or 
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off-site and shall conform with ASTM C 1077.  The individuals who sample 
and test concrete or the constituents of concrete as required in this 
specification shall be certified as American Concrete Institute (ACI) 
Concrete Field Testing Technicians, Grade I, or shall have otherwise 
demonstrated to the satisfaction of the Contracting Officer other training 
providing knowledge and ability equivalent to the ACI minimum requirements 
for certification.  The individuals who perform the inspection of concrete 
shall be certified as ACI Concrete Transportation Construction Inspector, 
or have otherwise demonstrated to the satisfaction of the Contracting 
Officer other training providing knowledge and ability equivalent to the 
ACI minimum requirements for certification.  The Government will inspect 
the laboratory, equipment, and test procedures prior to start of concreting 
operations and at least once per year thereafter for conformance with ASTM 
C 1077.

1.4.4   Additional Sampling and Testing

The Contracting Officer reserves the right to direct additional samples and 
tests for any area which appears to deviate from the specification 
requirements.  Testing in these areas will be in addition to the sublot or 
lot testing, and the requirements for these areas will be the same as those 
for a sublot or lot, but shall be at no additional cost to the Government.

1.4.5   Air Content Tests

Air content of the concrete shall be controlled as specified in paragraph 
TESTING AND INSPECTION FOR CONTRACTOR QUALITY CONTROL and will not be 
considered for payment adjustment.

1.4.6   Slump Tests

Slump of the concrete shall be controlled as specified in paragraph TESTING 
AND INSPECTION FOR CONTRACTOR QUALITY CONTROL and will not be considered 
for payment adjustment.

1.4.7   Surface Smoothness

The Contractor shall use both of the following methods to test and evaluate 
surface smoothness of the pavement.  All testing shall be performed in the 
presence of the Contracting Officer's representative.  Detailed notes shall 
be kept of the results of the testing and a copy furnished to the 
Government immediately after each day's testing.  The profilograph method 
shall be used for all longitudinal and transverse testing, except where the 
runs would be less than 60 m  in length and at the ends where the 
straightedge shall be used.  Where drawings show required deviations from a 
plane surface (crowns, drainage inlets, etc.), the surface shall be 
finished to meet the approval of the Contracting Officer.

1.4.7.1   Smoothness Requirements

a.  Straightedge Testing:  The finished surfaces of the pavements 
shall have no abrupt change of 3 mm  or more, and all pavements 
shall be within the limits specified in Table 1 when checked with 
an approved 4 m  straightedge.
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TABLE 1
STRAIGHTEDGE SURFACE SMOOTHNESS--PAVEMENTS

                                    Direction                Limits
        Pavement Category           of Testing                 mm
       ____________________        ____________            _________

       

        Hardstands, Parking     Longitudinal             6
       Areas, Open Storage Areas    Transverse               6

b.  Profilograph Testing:  The finished surfaces of the pavements 
shall have no abrupt change of 3 mm  or more, and all pavement 
shall have a Profile Index not greater than specified in Table 2 
when tested with an approved California-type profilograph.  If the 
extent of the pavement in either direction is less than 60 m , 
that direction shall be tested by the straightedge method and 
shall meet requirements specified for such.

TABLE 2
                  PROFILOGRAPH SURFACE SMOOTHNESS--PAVEMENTS

                                                       Maximum Specified
                               Direction                 Profile Index
   Pavement Category           of Testing                  mm per km
  ____________________        ____________            ____________________

  

  
  Hardstands, Parking     Longitudinal                175
  Areas, Open Storage Areas    Transverse                  175

1.4.7.2   Testing Method

After the concrete has hardened sufficiently to permit walking thereon, but 
not later than 36 hours after placement, the surface of the pavement in 
each entire lot shall be tested by the Contractor in such a manner as to 
reveal all surface irregularities exceeding the tolerances specified above. 
 However, transverse profilograph testing of multiple paving lanes shall be 
performed at the timing directed.  Separate testing of individual sublots 
is not required.  If any pavement areas are ground, these areas shall be 
retested immediately after grinding.  The entire area of the pavement shall 
be tested in both a longitudinal and a transverse direction on parallel 
lines.  The transverse lines shall be 4.5 m  or less apart, as directed.  
The longitudinal lines shall be at the centerline of each paving lane shown 
on the drawings, regardless of whether the Contractor is allowed to pave 
two lanes at a time, and at the 1/8th point in from each side of the lane.  
Other areas having obvious deviations shall also be tested.  Longitudinal 
testing lines shall be continuous across all joints.  Transverse testing 
lines for pilot lanes shall be carried to construction joint lines and for 
fill-in lanes shall be carried 600 mm  across construction joints, and the 
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readings in this area applied to the fill-in lane.  Straightedge testing of 
the longitudinal edges of slipformed pilot lanes shall also be performed 
before paving fill-in lanes as specified in paragraph "Edge Slump and Joint 
Face Deformation".

a.  Straightedge Testing:  The straightedge shall be held in contact 
with the surface and moved ahead one-half the length of the 
straightedge for each successive measurement.  The amount of 
surface irregularity shall be determined by placing the 
freestanding (unleveled) straightedge on the pavement surface and 
allowing it to rest upon the two highest spots covered by its 
length and measuring the maximum gap between the straightedge and 
the pavement surface, in the area between these two high points.

b.  Profilograph Testing:  Profilograph testing shall be performed 
using approved equipment and procedures described in CDT Test 526. 
 The equipment shall utilize electronic recording and automatic 
computerized reduction of data to indicate "must-grind" bumps and 
the Profile Index for the pavement.  The "blanking band" shall be 
5 mm  wide and the "bump template" shall span 25 mm  with an 
offset of 10 mm.   The profilograph shall be operated by an 
approved, factory-trained operator on the alignments specified 
above.  A copy of the reduced tapes shall be furnished the 
Government at the end of each day's testing.

1.4.7.3   Payment Adjustment for Smoothness

a.  Straightedge Testing:  Location and deviation from straightedge 
for all measurements shall be recorded.  When between 5.0 and 10.0 
percent of all measurements made within a lot exceed the tolerance 
specified in paragraph "Smoothness Requirements" above, after any 
reduction of high spots or removal and replacement, the computed 
percent payment based on surface smoothness will be 95 percent.  
When more than 10.0 percent and less than 15.0 percentof all 
measurements exceed the tolerance, the computed percent payment 
will be 90 percent.  When between 15.0 and 20.0 percent of all 
measurements exceed the tolerance, the computed percent payment 
will be 75 percent.  When 20.0 percent or more of the measurements 
exceed the tolerance, the lot shall be removed and replaced at no 
additional cost to the Government.  Regardless of the above, any 
small individual area with surface deviation which exceeds the 
tolerance given above by more than 50 percent shall be corrected 
by grinding to meet the specification requirements above or shall 
be removed and replaced at no additional cost to the Government.

b.  Profilograph Testing:  Location and data from all profilograph 
measurements shall be recorded.  When the Profile Index of a lot 
exceeds the tolerance specified in paragraph "Smoothness 
Requirements" above by 16 mm per km  but less than 32 mm per km, 
after any reduction of high spots or removal and replacement, the 
computed percent payment based on surface smoothness will be 95 
percent.  When the Profile Index exceeds the tolerance by 32 mm 
per km  but less than 47 mm per km,  the computed percent payment 
will be 90 percent.  When the Profile Index exceeds the tolerance 
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by 47 mm per km  but less than 63 mm per km,  the computed percent 
payment will be 75 percent.  When the Profile Index exceeds the 
tolerance by 63 mm per km  or more, the lot shall be removed and 
replaced at no additional cost to the Government.  Regardless of 
the above, any small individual area with surface deviation which 
exceeds the tolerance given above by more than 79 mm per km  or 
more, shall be corrected by grinding to meet the specification 
requirements above or shall be removed and replaced at no 
additional cost to the Government.

c.  Bumps ("Must Grind" Areas):  Any bumps ("must grind" areas) shown 
on the profilograph trace which exceed 10 mm  in height shall be 
reduced by grinding in accordance with subparagraph "Areas 
Defective In Plan Grade Or Smoothness" until they do not exceed 
7.5 mm when retested.  Such grinding shall be tapered in all 
directions to provide smooth transitions to areas not requiring 
grinding.  Amend #1  At the Contractor's option, pavement areas 
including ground areas may be rechecked with the profilograph in 
order to record a lower Profile Index.

Amend #11.4.8   Plan Grade

1.4.8.1   Plan Grade Tolerances Amend #1

The finished surfaces of pavements shall conform, within the tolerances 
shown below, to the lines, grades, and cross sections shown.  The finished 
surface of the hardstand pavement shall vary not more than 12 mm  above or 
below the plan grade line or elevation indicated.     Plan grade shall be 
checked on the lot as a whole and when more than 5.0 and less than 10.0 
percent of all measurements made within a lot are outside the specified 
tolerance, the computed percent payment for that lot will be 95 percent.  
When more than 10.0 percent are outside the specified tolerances, the 
computed percent payment for the lot will be 75 percent.  However, in any 
areas where the deviation from grade exceeds the specified tolerances by 50 
percent or more, the deficient area shall be removed and replaced at no 
additional cost to the Government. However, the above deviations from the 
approved grade line and elevation will not be permitted in areas where 
closer conformance with the planned grade and elevation is required for the 
proper functioning of appurtenant structures.  The finished surfaces of new 
abutting pavements shall coincide at their juncture.

1.4.8.2   Grade Conformance Tests

Each pavement category shall be checked by the Contractor for conformance 
with plan grade requirements.  For the purpose of making grade conformance 
tests, the pavements will be subdivided into the same lots used for all 
other payment adjustment items.  Within 5 days after paving of each lot, 
the finished surface of the pavement area in each lot shall be tested by 
the Contractor, in the presence of a representative of the Contracting 
Officer, by running lines of levels at intervals corresponding with every 
longitudinal and transverse joint to determine the elevation at each joint 
intersection.  The results of this survey shall be recorded and a copy 
given to the Government at the completion of the survey of each lot.
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1.4.9   Flexural Strength

Each lot of pavement will be evaluated for acceptance in accordance with 
the following procedures.  The Contractor shall be responsible for all 
testing required herein.  Testing shall be performed by an approved 
commercial laboratory.  Results of strength tests will not be used for 
payment adjustment.

1.4.9.1   Sampling and Testing Amend #1

One composite sample of concrete from each sublot shall be obtained in 
accordance with ASTM C 172 from one batch or truckload.  Test beams, 152 x 
152 mm  shall be fabricated and cured in accordance with ASTM C 31/C 31M; 
and tested in accordance with ASTM C 78.  Two test beams per sublot (8 per 
lot) shall be fabricated and cured for flexural strength, and two tested at 
14-day age and two at 28-day age  The remaining four shall be tested at the 
ages directed.  At the same time 2 additional test beams per sublot to be 
used for CQC tests shall be fabricated and cured; and tested as specified 
in paragraph TESTING AND INSPECTION FOR CONTRACTOR QUALITY CONTROL.  

1.4.9.2   Not used.

1.4.10   Thickness

Each lot of pavement will be evaluated for acceptance and payment 
adjustment in accordance with the following procedure.  The Contractor 
shall be responsible for drilling the cores, measuring the cores in the 
presence of the Contracting Officer's representative, and for filling the 
core holes as directed.

1.4.10.1   Drilling, Measuring, and Computations

Two cores, between 75 and 150 mm  in diameter, shall be drilled from the 
pavement, per sublot (8 per lot).  The Contractor shall fill the core holes 
with concrete containing an expanding admixture, as directed.  The cores 
shall be evaluated for thickness of the pavement in accordance with ASTM C 
174/C 174M.  The pavement thickness from the 8 cores for the lot shall be 
averaged.  

1.4.10.2   Evaluation and Payment Adjustment for Thickness

The computed percent payment for thickness shall be determined by entering 
the following table:
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Pavements Over 200 mm in Thickness
                      ______________________________________

     Deficiency in Thickness
      Determined by Cores           Computed Percent Payment
            mm                            for Thickness
    __________________________      ___________________________

         0 to 6                                  100
         6.5 to 12.5                             75
         13 to 18.5                              50
         19 or greater                           0

Pavements 200 mm or Less In Thickness
                    _________________________________________

     Deficiency in  Thickness
      Determined by Cores           Computed Percent Payment
             mm                           for Thickness
    __________________________      ____________________________

         0 to 6                                  100
         6.5 to 12.5                             65
         13 or greater                           0

Where 0 percent payment is indicated, the entire lot shall be removed and 
replaced at no additional cost to the Government.  Where either of the two 
cores from a sublot show a thickness deficiency of 19 mm (13mm for 
pavements 200mm or less in thickness)or greater, two more cores shall be 
drilled in the sublot and the average thickness of the four cores computed. 
 If this average shows a thickness deficiency of 19 mm or more, 13 mm  for 
pavements 200 mm  or less in thickness, the entire sublot shall be removed.

1.4.11   Partial Lots

When operational conditions cause a lot to be terminated before the 
specified four sublots have been completed, the following procedure shall 
be used to adjust the lot size and number of tests for the lot.  Where 
three sublots have been completed, they shall constitute a lot and 
acceptance criteria adjusted accordingly.  Where one or two sublots have 
been completed, they shall be incorporated into the next lot or the 
previous lot, as directed, and the total number of sublots shall be used 
and acceptance criteria adjusted accordingly.

1.4.12   Areas Defective in Plan Grade or Smoothness Amend #1

In areas not meeting the specified limits for surface smoothness and plan 
grade, high areas shall be reduced to attain the required smoothness and 
grade, except as depth is limited below.  High areas shall be reduced  by 
grinding the hardened concrete with an approved surface grinding machine 
after the concrete is 14 days or more old.  Rubbing with a silicon carbide 
brick and water shall be discontinued as soon as contact with the coarse 
aggregate is made, and all further necessary reduction shall be 
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accomplished by grinding the hardened concrete with a surface-grinding 
machine after it is 14 days old.  The area corrected by grinding the 
surface of the hardened concrete shall not exceed 5 percent of the area of 
any integral slab, and shall not exceed 1 percent of the total area of any 
sublot.  The depth of grinding shall not exceed 6 mm.   All pavement areas 
requiring plan grade or surface smoothness corrections in excess of the 
limits specified above, shall be removed and replaced in conformance with 
paragraph REPAIR, REMOVAL, REPLACEMENT OF SLABS.    All areas in which 
rubbing or grinding has been performed will be subject to the thickness 
tolerances specified in paragraph Thickness.  Any rubbing or grinding 
performed on individual slabs with excessive deficiencies shall be 
performed at the Contractor's own decision without entitlement to 
additional compensation if eventual removal of the slab is required.

1.5   ACCEPTABILITY OF WORK

The materials and the pavement itself will be accepted on the basis of 
tests made by the Government and by the Contractor's approved commercial 
laboratory or the supplier's approved laboratory, all as specified herein.  
The Government may, at its discretion, make check tests to validate the 
results of the Contractor's testing.  If the results of the Government and 
Contractor tests vary by less than 2.0 percent, of the Government's test 
results, the results of the Contractor's tests will be used.  If the 
results of the Government and Contractor tests vary by 2.0 percent or more, 
but less than 4.0 percent, the average of the two will be considered the 
value to be used.  If these vary by 4.0 percent or more, each sampling and 
testing procedure shall be carefully evaluated and both the Government and 
the Contractor shall take another series of tests on duplicate samples of 
material.  If these vary by 4.0 percent or more, the results of the tests 
made by the Government shall be used and the Government will continue check 
testing of this item on a continuous basis until the two sets of tests 
agree within less than 4.0 percent on a regular basis.  Testing performed 
by the Government will in no way at any time relieve the Contractor from 
the specified testing requirements.

1.6   PRECONSTRUCTION TESTING OF MATERIALS

The Contractor shall not be entitled to any additional payment or extension 
of time because of delays caused by sampling and testing additional 
sources, or samples, necessitated by failure of any samples.

1.6.1   Aggregates Amend #1

Aggregates shall be sampled by the Contractor in the presence of a 
Government representative.  Samples shall be obtained in accordance with 
COE CRD-C 100 and of the size indicated therein, and shall be 
representative of the materials to be used for the project.  Testing of 
samples shall be the responsibility of the Contractor and shall be 
performed by an approved commercial laboratory.  Test results shall be 
submitted 90 days before commencing paving.  No material shall be used 
unless test results show that it meets all requirements of these 
specifications.

1.6.2   Chemical Admixtures

SECTION 02753  Page 14



Ft Bliss Air Deployment Facility Complex - Fire Station FBADCF
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

The Contractor shall provide satisfactory facilities for ready procurement 
of adequate test samples.  All sampling and testing of an admixture will be 
by and at the expense of the contractor.  Tests will be conducted with 
materials proposed for the project and shall be certified by the 
manufacturer.  An air-entraining admixture that has been in storage at the 
project site for longer than 6 months or that has been subjected to 
freezing will be retested at the expense of the Contractor when considered 
appropriate and shall be rejected if test results are not satisfactory.

1.6.3   Curing Compound

The Contractor shall provide satisfactory facilities for ready procurement 
of adequate test samples.  The sampling and testing will be by and at the 
expense of the contractor.  Tests will be conducted with materials proposed 
for the project and shall be certified by the manufacturer.

1.6.4   Epoxy-Resin Material

At least 30 days before the material is used, the Contractor shall submit 
certified copies of test results showing that the specific lots or batches 
from which the material will be furnished to this project have been tested 
by the manufacturer and that the material conforms to the requirements of 
these specifications.  When epoxy resin arrives at the job site, the 
Contractor shall assist the Government to sample the material.  The 
Government will test the sample or will retain it in storage for possible 
future testing, as considered appropriate.

1.6.5   Cements, Pozzolans, and GGBF Slag Amend #1

Preconstruction sampling and testing of cement, pozzolan, and GGBF slag 
shall conform to the requirements specified for sampling and testing during 
construction except that test results showing that each material meets 
specification requirements shall be available at least 15 days before start 
of paving operations.

1.7   TESTING BY CONTRACTOR DURING CONSTRUCTION

1.7.1   Contractor's Testing Requirements

During construction, the Contractor shall be responsible for sampling and 
testing aggregates, cementitious materials (cement and pozzolan), and 
concrete to determine compliance with the specifications.  All sampling and 
testing shall be performed by an approved commercial laboratory, or for 
cementitious materials, the manufacturer's laboratory.  Samples of 
aggregate shall be obtained as the bins discharge into the the weigh 
hopper.  Samples of concrete shall be obtained at the point of delivery to 
the paver.  The Government will sample and test concrete and ingredient 
materials as considered appropriate.  The Contractor shall provide 
facilities and labor as may be necessary for procurement of representative 
test samples.  Testing by the Government will in no way relieve the 
Contractor of the specified testing requirements.

1.7.2   Cementitious Materials
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Cement and pozzolan will be accepted on the basis of manufacturer's 
certification of compliance, accompanied by mill test reports showing that 
the material in each shipment meets the requirements of the specification 
under which it is furnished.  No cementitious material shall be used until 
notice of acceptance has been given by the Contracting Officer.  
Cementitious material may be subjected to check testing by the Government 
from samples obtained at the mill, at transfer points, or at the project 
site.

1.8   Not used.

1.9   Not used.

1.10   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Equipment; GA.

a.  Details and data on the batching and mixing plant prior to plant 
assembly including manufacturer's literature showing that the 
equipment meets all requirements specified herein.

b.  A description of the equipment proposed for transporting concrete 
mixture from the central mixing plant to the paving equipment at 
least 7 days prior to start of paving unless otherwise specified.

c.  At the time the materials are furnished for the mixture 
proportioning study, a description of the equipment proposed for 
the placing of the concrete mixture, method of control, and 
manufacturer's literature on the paver and finisher, together with 
the manufacturer's written instructions on adjustments and 
operating procedures necessary to assure a tight, smooth surface 
on the concrete pavement, free of tears and other surface 
imperfections, including excessive paste on the surface.  The 
literature shall show that the equipment meets all details of 
these specifications.

Work Plan; GA.

a.  A description of the placing and protection methods proposed prior 
to construction of the test section, if concrete is to be placed 
in or exposed to hot or cold weather conditions.

b.  A detailed plan of the proposed paving pattern showing all planned 
construction joints.  No deviation from the jointing pattern shown 
on the drawings shall be made without written approval of the Ft 
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Worth District Civil Design Branch.

c.  Data on the curing media and methods to be used.

SD-08 Statements

Samples for Mixture Proportioning Studies; GA.

The results of the Contractor's mixture proportioning studies along with a 
statement giving the maximum nominal coarse aggregate size and the 
proportions of all ingredients that will be used in the manufacture of 
concrete at least 60 days prior to commencing concrete placing operations.  
Aggregate quantities shall be based on the mass in a saturated surface dry 
condition.  The statement shall be accompanied by test results from an 
independent commercial testing laboratory, inspected by the Government, and 
approved in writing, showing that mixture proportioning studies have been 
made with materials proposed for the project and that the proportions 
selected will produce concrete of the qualities indicated.  No 
substitutions shall be made in the materials used in the mixture 
proportions without additional tests to show that the quality of the 
concrete is satisfactory.

SD-09 Reports

Sampling and Testing; GA.

Certified copies of laboratory test reports, including all test data, for 
cement, pozzolan, aggregate, admixtures, epoxy, and curing compound 
proposed for use on this project.  These tests shall be made by an approved 
commercial laboratory or by a laboratory maintained by the manufacturers of 
the materials.  No material shall be used until notice of acceptance has 
been given.  Materials may be subjected to check testing by the Government 
from samples obtained at the manufacturer, at transfer points, or at the 
project site.

SD-18 Records

Delivery, Storage, and Handling of Materials; FIO.

Copies of waybills or delivery tickets for cementitious material during the 
progress of the work.  Before the final payment is allowed, waybills and 
certified delivery tickets shall be furnished for all cementitious material 
used in the construction.

1.11   QUALIFICATIONS Amend #1

All Contractor Quality Control personnel assigned to concrete construction 
shall be American Concrete Institute (ACI) Certified Workmen in one of the 
following grades (or shall have approved written evidence of having 
completed similar qualification programs):

Concrete Field Testing Technician, Grade I
Concrete Laboratory Testing Technician, Grade I or II
Concrete Transportation Construction Inspector, 
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The foreman or lead journeyman of the finishing crew shall have similar 
qualification for ACI Concrete Flatwork Technician/Finisher, or equal.  
Written documentation shall be furnished for each workman in the above 
groups.

1.12   TEST SECTION

At least 10 days but not more than 60 days prior to construction of the 
concrete pavement, a test section shall be constructed as part of the 
production paving area at an outer edge as indicated on the drawings.  If 
part of the production paving area, the test section will be allowed to 
remain in place, if meeting all specification requirements and will be paid 
for as part of the production pavement.  There will be no separate payment 
for the test section or sections and the cost of the materials, and the 
construction will be considered a subsidiary cost of constructing the 
project.  The Contractor shall notify the Contracting Officer at least 21 
days in advance of the date of test section construction.  The test section 
shall consist of one paving lane at least 130 m  long and shall be 
constructed to the  thickness indicated on the drawings.   The lane width 
shall be the same as that required for use in the project.  The test 
section shall contain at least one transverse construction joint.  If keyed 
or doweled longitudinal construction joints are required in any of the 
production pavements, they shall be installed full length along one side of 
the test strip throughout the test section.  If dowels are required, each 
shall be installed in half of the test section.  Two separate days shall be 
used for construction of the test section.  The Contractor shall use the 
test section to develop and demonstrate to the satisfaction of the 
Contracting Officer the proposed techniques of mixing, hauling, placing, 
consolidating, finishing, curing, start-up procedures, testing methods, 
plant operations, and the preparation of the construction joints.  
Variations in mixture proportions other than water shall be made if 
directed.  The test section shall be placed as approved by the Government.  
The Contractor shall vary the water content, as necessary, to arrive at the 
appropriate content.  The mixing plant shall be operated and calibrated 
prior to start of placing the test section.  The Contractor shall use the 
same equipment, materials, and construction techniques on the test section 
as will be used in all subsequent work.  Base course preparation, concrete 
production, placing, consolidating, curing, construction of joints, and all 
testing shall be in accordance with applicable provisions of this 
specification.  The Contractor shall construct the test section meeting all 
specification requirements and being acceptable to the Contracting Officer 
in all aspects, including surface texture.  Failure to construct an 
acceptable test section will necessitate construction of additional test 
sections at no additional cost to the Government.  Any test sections 
unacceptable to the Contracting Officer shall be removed at the 
Contractor's expense.  If the Contractor proposes to use slipform paving 
and is unable to construct an acceptable test section, or if the slipform 
paving equipment and procedures are found to be unable to produce 
acceptable pavement at any time, the slipform paving equipment shall be 
removed from the job and the construction completed using stationary side 
forms and equipment compatible with them.  The Contractor shall provide 
four cores at least 150 mm  in diameter and full depth from points selected 
in the test section by the Government, 5 days after completion of the test 
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section.  The Contractor shall deliver the cylinders for visual inspection 
of consolidation, voids, thickness, segregation and testing, as considered 
appropriate.  Production paving may be started immediately after approval 
of the test section.

1.13   DELIVERY, STORAGE, AND HANDLING OF MATERIALS

1.13.1   Bulk Cementitious Materials

All cementitious material shall be furnished in bulk.  The temperature of 
the cementitious material, as delivered to storage at the site, shall not 
exceed 65 degrees C. 

1.13.1.1   Transportation

When bulk cementitious material is not unloaded from primary carriers 
directly into weather-tight hoppers at the batching plant, transportation 
from the railhead, mill, or intermediate storage to the batching plant 
shall be accomplished in adequately designed weather-tight trucks, 
conveyors, or other means that will protect the cementitious material from 
exposure to moisture.

1.13.1.2   Storage Requirements

Immediately upon receipt at the site of the work, cementitious materials 
shall be stored in a dry and properly ventilated structure.  All storage 
facilities shall be subject to approval and shall allow easy access for 
inspection and identification.  Sufficient cementitious materials shall be 
in storage to sustain continuous operation of the concrete mixing plant 
while the pavement is being placed.  To prevent cement from becoming unduly 
aged after delivery, any cement that has been stored at the site for 60 
days or more shall be used before using cement of lesser age.

1.13.1.3   Separation of Materials

Separate facilities shall be provided which will prevent any intermixing 
during unloading, transporting, storing, and handling of each type of 
cementitious material.

1.13.2   Aggregate Materials

1.13.2.1   Storage

Aggregate shall be stored at the site of the batching and mixing plant 
avoiding breakage, segregation, or contamination by foreign materials.  
Each size of aggregate from each source shall be stored separately in 
free-draining stockpiles.  Fine aggregate and the smallest size coarse 
aggregate shall remain in free-draining storage for at least 24 hours 
immediately prior to use.  Sufficient aggregate shall be maintained at the 
site at all times to permit continuous uninterrupted operation of the 
mixing plant at the time concrete pavement is being placed.

1.13.2.2   Handling
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Aggregate shall be handled avoiding segregation or degradation.  Vehicles 
used for stockpiling or moving aggregate shall be kept clean of foreign 
materials.  Tracked equipment shall not be allowed on coarse aggregate 
stockpiles.  Stockpiles shall be built up and worked avoiding segregation 
in the piles and preventing different sizes of aggregate from being mixed 
during storage or batching.  Aggregate shall not be stored directly on 
ground unless a sacrificial layer is left undisturbed and unused.

1.13.3   Other Materials

Reinforcing bars and accessories shall be stored above the ground on 
platforms, skids, or other supports.  Other materials shall be stored 
avoiding contamination and deterioration.  Chemical admixtures which have 
been in storage at the project site for longer than 6 months or which have 
been subjected to freezing shall not be used unless retested and proven to 
meet the specified requirements.  The Contractor shall ensure that 
materials can be accurately identified after bundles or containers are 
opened.

1.14   EQUIPMENT

All plant, equipment, tools, and machines used in the work shall be 
maintained in satisfactory working conditions at all times.

1.14.1   Batching and Mixing Plant

1.14.1.1   Location of Batching and Mixing Plant

The batching and mixing plant may be located on the project site as 
indicated on the drawings or off Government premises no more than 15 
minutes haul time from the placing site.  There shall be operable 
telephonic or radio communication between the batching plant and the 
placing site at all times concreting is taking place.

1.14.1.2   Type and Capacity of Batching and Mixing Plant

The batching and mixing plant shall be a stationary-type plant.  The plant 
shall be designed and operated to produce concrete within the specified 
tolerances, and shall have a capacity of at least 200 cubic meters  per 
hour.  The batching plant shall conform to the requirements of NRMCA CPMB 
100 and as specified; however, rating plates attached to batch plant 
equipment are not required.

1.14.1.3   Equipment Requirements

The batching controls shall be either semiautomatic or automatic. 
Semiautomatic batching system shall be provided with interlocks.  Separate 
bins or compartments shall be provided for each size group of aggregate and 
each cementitious material.  Aggregates shall be weighed either in separate 
weigh batchers with individual scales or cumulatively in one weigh batcher 
on one scale, provided the fine aggregate is weighed first.  Aggregate 
shall not be weighed in the same batcher with cementitious material.  If 
both cement and pozzolan are used, they may be batched cumulatively, 
provided portland cement is batched first.  Water shall not be weighed or 
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measured cumulatively with another ingredient.  Water batcher filling and 
discharging valves shall be so interlocked that the discharge valve cannot 
be opened before the filling valve is fully closed.  An accurate mechanical 
device for measuring and dispensing each chemical admixture shall be 
provided.  Each dispenser shall be interlocked with the batching cycle and 
discharged automatically to obtain uniform distribution throughout the 
batch in the specified mixing period.  Different chemical admixtures shall 
not be combined before introduction in water and cement.  The plant shall 
be arranged to facilitate the inspection of all operations at all times.  
Suitable facilities shall be provided for obtaining representative samples 
of aggregates from each bin or compartment.

1.14.1.4   Scales

Adequate facilities shall be provided for the accurate measurement and 
control of each of the materials entering each batch of concrete.  The 
weighing equipment shall conform to the applicable requirements of NIST HB 
44, except that the accuracy shall be within 0.2 percent of scale capacity. 
 The Contractor shall provide standard test weights and any other auxiliary 
equipment required for checking the operating performance of each scale or 
other measuring device.  Each weighing unit shall include a visible 
springless dial, which shall indicate the scale load at all stages of the 
weighing operation or shall include a beam scale with a beam balance 
indicator that will show the scale in balance at zero load and at any beam 
setting.  The indicator shall have an over and under travel equal to at 
least 5 percent of the capacity of the beam.  Approved electronic digital 
indicators and load cells may also be used.  The weighing equipment shall 
be arranged to allow the concrete plant operator to conveniently observe 
the dials or indicators.

1.14.1.5   Batching Tolerances

The following tolerances shall apply.

                                   Percentage of Required
        Materials                          Mass
       ____________                      _________

         Cement (and Pozzolan)         plus or minus 1
         Aggregate                     plus or minus 2
         Water                         plus or minus 1
         Admixture                     plus or minus 3

For volumetric batching equipment for water and admixtures, the above 
numeric tolerances shall apply to the required volume of material being 
batched.  Concentrated admixtures shall be uniformly diluted, if necessary, 
to provide sufficient volume per batch to ensure that the batchers will 
consistently operate within the above tolerance.

1.14.1.6   Moisture Control

The plant shall be capable of ready adjustment to compensate for the 
varying moisture contents of the aggregates and to change the quantities of 
the materials being batched.  An electric moisture meter complying with the 
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provisions of COE CRD-C 143 shall be provided for measuring of moisture in 
the fine aggregate.  The sensing element shall be arranged so that 
measurement is made near the batcher charging gate of the fine aggregate 
bin or in the fine aggregate batcher.

1.14.1.7   Recorders

A graphic or digital recorder conforming to the requirements of NRMCA CPMB 
100 shall be furnished and kept operational at the batching plant.

1.14.2   Concrete Mixers

Mixers shall be stationary mixers.    Mixers shall be capable of combining 
the materials into a uniform mixture and of discharging this mixture 
without segregation.  The mixers shall not be charged in excess of the 
capacity recommended by the manufacturer.  The mixers shall be operated at 
the drum or mixing blade speed designated by the manufacturer.  The mixers 
shall be maintained in satisfactory operating condition, and the mixer 
drums shall be kept free of hardened concrete.  Mixer blades or paddles 
shall be replaced when worn down more than 10 percent of their depth when 
compared with the manufacturer's dimension for new blades or paddles.

1.14.2.1   Stationary, Central Plant, Mixers

Stationary mixers shall be drum mixers of tiltingtype.  Mixers shall be 
provided with an acceptable device to lock the discharge mechanism until 
the required mixing time has elapsed.

1.14.2.2   Not used.

1.14.2.3   Mixing Time and Uniformity

a.  Stationary Mixers:  For stationary mixers, before uniformity data 
are available, the mixing time for each batch after all solid 
materials are in the mixer, provided that all of the mixing water 
is introduced before one-fourth of the mixing time has elapsed, 
shall be 1 minute for mixers having a capacity of 0.75 cubic meter.
   For mixers of greater capacity, this minimum time shall be 
increased 20 seconds for each additional cubic meter  or fraction 
thereof.  After results of uniformity tests are available, the 
mixing time may be reduced to the minimum time required to meet 
uniformity requirements; but if uniformity requirements are not 
being met, the mixing time shall be increased as directed.  Mixer 
performance tests at new mixing times shall be performed 
immediately after any change in mixing time.  When regular testing 
is performed, the concrete shall meet the limits of any five of 
the six uniformity requirements listed in Table 4, below.  When 
abbreviated testing is performed, the concrete shall meet only 
those requirements listed for abbreviated testing.  The concrete 
proportions used for uniformity tests shall be as used on the 
project.  Regular testing shall consist of performing all six 
tests on three batches of concrete.  The range for regular testing 
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shall be the average of the ranges of the three batches.  
Abbreviated testing shall consist of performing the three required 
tests on a single batch of concrete.  The range for abbreviated 
testing shall be the range for one batch.  If more than one mixer 
is used and all are identical in terms of make, type, capacity, 
condition, speed of rotation, etc., the results of tests on one of 
the mixers shall apply to the others, subject to the approval of 
the Contracting Officer.  All mixer performance (uniformity) 
testing shall be performed by the Contractor in accordance with 
COE CRD-C 55 and with paragraph titled TESTING AND INSPECTION FOR 
CONTRACTOR QUALITY CONTROL.

TABLE 4
                 UNIFORMITY REQUIREMENTS--STATIONARY MIXERS

                              Regular Tests          Abbreviated Tests
                                Allowable                Allowable
                            Maximum Range for          Maximum Range
        Parameter           Average of 3 Batches        for 1 Batch
       ___________         ______________________   ____________________

     Unit weight of air-free           32                  32
     mortar, kg/cubic meter

     Air content, percent               1.0                --

     Slump, mm                         25                  --

     Coarse aggregate, percent          6.0                6.0

     Compressive strength at 7 days,   10.0                10.0
     percent

     Water content, percent             1.5                --

1.14.3   Transporting Equipment

Concrete shall be transported to the paving site in nonagitating equipment, 
in approved truck mixers designed with extra large blading and rear opening 
specifically for low slump concrete, or in approved agitators all 
conforming to ASTM C 94.  All transporting equipment shall be designed and 
operated to deliver and discharge the required concrete mixture completely 
without segregation.

1.14.4   Transfer and Spreading Equipment Amend #1

Equipment for transferring concrete from the transporting equipment to the 
paving lane in front of the paver shall be specially manufactured, 
self-propelled transfer equipment which will accept the concrete outside 
the paving lane and will transfer and spread it evenly across the paving 
lane in front of the paver and strike off the surface evenly to a depth 
which permits the paver to operate efficiently.  
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1.14.5   Paver-Finisher

The paver-finisher shall be a heavy-duty, self-propelled machine designed 
specifically for paving and finishing high quality pavement.  The 
paver-finisher shall weigh at least 3280 kg per m of lane width, and shall 
be powered by an engine having at least 15,000 W per meter  of lane width.  
The paver-finisher shall spread, consolidate, and shape the plastic 
concrete to the desired cross section in one pass.  The mechanisms for 
forming the pavement shall be easily adjustable in width and thickness and 
for required crown.  In addition to other spreaders required by paragraph 
Transfer and Spreading Equipment, the paver-finisher shall be equipped with 
a full width knock-down auger or paddle mechanism, capable of operating in 
both directions, which will evenly spread the fresh concrete in front of 
the screed or extrusion plate.  Immersion vibrators shall be gang mounted 
at the front of the paver on a frame equipped with suitable controls so 
that all vibrators can be operated at any desired depth within the slab or 
completely withdrawn from the concrete, as required.  The vibrators shall 
be automatically controlled so that they will be immediately stopped as 
forward motion of the paver ceases.  The spacing of the immersion vibrators 
across the paving lane shall be as necessary to properly consolidate the 
concrete, but the clear distance between vibrators shall not exceed 750 mm. 
  Spud vibrators shall operate at a frequency of not less than 135 Hz  and 
an amplitude of not less than 0.75 mm  and tube vibrators at a frequency of 
not less than 80 Hz  and an amplitude of not less than 0.75 mm,  as 
determined by COE CRD-C 521.  The paver-finisher shall be equipped with a 
transversely oscillating screed or an extrusion plate to shape, compact, 
and smooth the surface and shall so finish the surface that no significant 
amount of hand finishing, except use of cutting straightedges, is required. 
 The screed or extrusion plate shall be constructed to provide adjustment 
for crown in the pavement.  The entire machine shall provide adjustment for 
variation in lane width or thickness and to prevent more than 200 mm  of 
the screed or extrusion plate extending over previously placed concrete on 
either end when paving fill-in lanes.  Machines that cause displacement of 
properly installed forms or cause ruts or indentations in the prepared 
underlying materials and machines that cause frequent delays due to 
mechanical failures shall be replaced as directed.

1.14.5.1   Paver-Finisher with Fixed Forms

The paver-finisher shall be equipped with wheels designed to keep it 
aligned with the forms and to spread the load so as to prevent deformation 
of the forms.

1.14.5.2   Slipform Paver-Finisher

The slipform paver-finisher shall be automatically controlled and crawler 
mounted with four padded tracks so as to be completely stable under all 
operating conditions.  The paver-finisher shall finish the surface and 
edges so that no edge slump beyond allowable tolerance occurs.  Horizontal 
alignment shall be electronically referenced to a taut wire guideline.  
Vertical alignment shall be electronically referenced on both sides of the 
paver to a taut wire guideline, to an approved laser control system, or, 
only where permitted by paragraph Slipform Paving, to a ski operating on a 
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completed lane.  Suitable moving side forms shall be provided that are 
adjustable and will produce smooth, even edges, perpendicular to the top 
surface and meeting specification requirements for alignment and freedom 
from edge slump.

1.14.5.3   Longitudinal Mechanical Float

A longitudinal mechanical float shall be specially designed and 
manufactured to smooth and finish the pavement surface without working 
excess paste to the surface.  It shall be rigidly attached to the rear of 
the paver-finisher or to a separate self-propelled frame spanning the 
paving lane.  The float plate shall be at least 1.5 m  long by 200 mm  wide 
and shall automatically be oscillated in the longitudinal direction while 
slowly moving from edge to edge of the paving lane, with the float plate in 
contact with the surface at all times.

1.14.5.4   Nonrotating Pipe Float

A pipe float if used, shall be a nonrotating pipe 150 to 250 mm  in 
diameter and sufficiently long to span the full paving width when oriented 
at an angle of approximately 1.05 rad  with the centerline.  The pipe float 
shall be mounted on a self-propelled frame that spans the paving lane.  No 
means of applying water to the surface shall be incorporated in the pipe 
float.

1.14.5.5   Other Types of Finishing Equipment

Clary screeds or other rotating tube floats, or bridge deck finishers, 
shall not be allowed on the project.  Concrete finishing equipment of types 
other than specified above may be demonstrated on a test section outside 
the production pavement if approved in writing.  If the Contracting 
Officer's representative decides from evaluation of the test section that 
the equipment is better than the specified finishing equipment, its use 
will be permitted as long as it continues to perform better than the 
specified equipment.

1.14.6   Curing Equipment

Equipment for applying membrane-forming curing compound shall be mounted on 
a self-propelled frame that spans the paving lane.  The reservoir for 
curing compound shall be constantly mechanically (not air) agitated during 
operation and shall contain means for completely draining the reservoir.  
The spraying system shall consist of a mechanically powered pump which will 
maintain constant pressure during operation, an operable pressure gauge, 
and either a series of spray nozzles evenly spaced across the lane to give 
uniformly overlapping coverage or a single spray nozzle which is mounted on 
a carriage which automatically traverses the lane width at a speed 
correlated with the forward movement of the overall frame.  All spray 
nozzles shall be protected with wind screens.  Any hand-operated sprayers 
allowed by paragraph Membrane Curing shall be compressed air supplied by a 
mechanical air compressor.  If the curing machine fails to apply an even 
coating of compound at the specified rate, it shall immediately be replaced.

1.14.7   Texturing Equipment
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Texturing equipment shall be as specified below.  Before use, the texturing 
equipment shall be demonstrated on a test section, and the equipment shall 
be modified as necessary to produce the texture directed.

1.14.7.1   Fabric Drag

A fabric drag shall consist of a piece of material as long as the lane 
width securely attached to a separate wheel mounted frame spanning the 
paving lane or to one of the other similar pieces of equipment.  Width of 
the material shall provide 300 to 450 mm  dragging flat on the pavement 
surface.  Length shall be at least equal to the width of the slab plus 600 
mm.   The material shall be clean, reasonably new burlap, completely 
saturated with water before attachment to the frame and always resaturated 
before start of use and kept clean and saturated during use.  Burlap shall 
conform to AASHTO M 182, Class 3 or 4.

1.14.7.2   Not used.

1.14.8   Sawing Equipment

Equipment for sawing joints and for other similar sawing of concrete shall 
be standard diamond-type concrete saws mounted on a wheeled chassis which 
can be easily guided to follow the required alignment.  Blades shall be 
diamond tipped.  If demonstrated to operate properly, abrasive blades may 
be used.  Wheel saws shall be saws with large diameter tungsten carbide 
tipped blades mounted on a heavy-duty chassis which will produce a saw kerf 
at least 40 mm  wide.  All saws shall be capable of sawing to the full 
depth required.

1.14.9   Straightedge  Amend #1

The Contractor shall furnish and maintain at the job site, in good 
condition, one 3.6 m  straightedge for each paving train for testing the 
hardened portland cement concrete surfaces.  These straightedges shall be 
constructed of aluminum or magnesium alloy and shall have blades of box or 
box-girder cross section with flat bottom, adequately reinforced to insure 
rigidity and accuracy.  Straightedges shall have handles for operation on 
the pavement.

1.14.10   Profilograph

The Contractor shall furnish a 7.6 m  profilograph for testing the finished 
pavement surface.  The profilograph shall produce a record on tape of the 
results of testing the pavement surface and shall automatically mark the 
Profile Index of each section tested as well as indicate and measure each 
"must grind" point, all in accordance with CDT Test 526 and as required by 
paragraph Surface Smoothness.

PART 2   PRODUCTS

2.1   CEMENTITIOUS MATERIALS
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Cementitious materials shall be portland cement, or portland-pozzolan 
cement, or only portland cement in combination with pozzolan  and shall 
conform to appropriate specifications listed below.  Temperature of 
cementitious materials as supplied to the project shall not exceed 65 
degrees C. 

2.1.1   Portland Cement

Portland cement shall conform to ASTM C 150, Type I or II, low-alkali 
including false set requirements.  

2.1.2   Not used.

2.1.3   Blended Cements
Blended cement shall conform to ASTM C 595, Type IP.

2.1.4   Pozzolan (Fly Ash and Silica Fume)

2.1.4.1   Fly Ash

Fly ash shall conform to ASTM C 618, Class F, with the optional 
requirements for multiple factor, drying shrinkage, and uniformity from 
Table 2A in ASTM C 618.  The fly ash shall meet the optional requirements 
on limits of alkalies in Table IA of ASTM C 618 , or shall meet the 
optional limit on mortar expansion from Table IIA of ASTM C 618.  Fly ash 
shall be used only at a rate between 15 and 35 percent of the total 
cementitious material by mass.

2.1.4.2   Not used.

2.1.5   Not used.

2.2   AGGREGATES

2.2.1   Coarse Aggregate

Coarse aggregate shall have a satisfactory service record of at least 5 
years successful service in three paving projects or, if a new source is 
used, shall meet the requirements when tested for resistance to freezing 
and thawing.

2.2.1.1   Material Composition

Coarse aggregate shall consist of crushed gravel or crushed stone.  Crushed 
gravel shall contain not less than 75 percent of crushed particles by mass 
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in each sieve size, as determined by COE CRD-C 171.

2.2.1.2   Quality

Aggregates as delivered to the mixers shall consist of clean, hard, 
uncoated particles meeting the requirements of ASTM C 33 and other 
requirements specified herein.  Coarse aggregate shall be washed.  Washing 
shall be sufficient to remove dust and other coatings.

2.2.1.3   Particle Shape Characteristics

Particles of the coarse aggregate shall be generally spherical or cubical 
in shape.  The quantity of flat and elongated particles in any size group 
shall not exceed 20 percent by weight as determined by COE CRD-C 119.  A 
flat particle is defined as one having a ratio of width to thickness 
greater than 3; an elongated particle is one having a ratio of length to 
width greater than 3.

2.2.1.4   Size and Grading

The nominal maximum size of the coarse aggregate shall be 38 mm.and shall 
meet the size groups below.  When the nominal maximum coarse size is 
greater than 25 mm,  the aggregates shall be furnished in two size groups 
as follows:

         Nominal Maximum Size
                mm                          Size Group
               ____                        ____________

                                           ASTM C 33
                19                    --No. 67 (4.75 to 19 mm)

                                           ASTM C 33
                37.5                  --No. 4 (19 to 37.5 mm)

The grading of the coarse aggregate within the separated size groups shall 
conform to the requirements of ASTM C 33, Sizes 67 and 4 as delivered to 
the mixer.  

Amend #12.2.1.5   Resistance to Freezing and Thawing

Coarse aggregate not having a satisfactory demonstrable service record 
shall have a durability factor of 50 or more when subjected to freezing and 
thawing in concrete in accordance with COE CRD-C 114.

2.2.1.6   Resistance to Abrasion

Coarse aggregate shall not show more than 40 percent loss when subjected to 
the Los Angeles abrasion test in accordance with ASTM C 131.

2.2.1.7   Amend #1Deleterious Material-Hardstand/Road Pavements
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The amount of deleterious material in each sieve size of coarse aggregate 
shall not exceed the limits in the following table when tested as indicated.

LIMITS OF DELETERIOUS MATERIALS IN COARSE
AGGREGATE FOR HARDSTAND/ROAD PAVEMENTS

Percentage by Mass

          Clay lumps and friable particles                    0.5
          (ASTM C 142)

          Material finer than 0.075 mm                        1.0
          (No. 200 sieve) (ASTM C 117)

          Lightweight particles                               1.0
          (ASTM C 123)

          Other soft particles                                2.0
          (ASTM C 330)

The total of all deleterious substances shall not exceed 3.0 percent of the 
mass of the aggregate.  The percentage of material finer than the 0.075 mm  
sieve shall not be included in this total.  The limit for material finer 
than the 0.075 mm  sieve will be increased to 1.5 percent for crushed 
aggregates consisting of crusher dust that is essentially free from clay or 
shale.  The separation medium for lightweight particles shall have a 
density of 2.0 Mg/cubic meter (Sp. Gr. 2.0).  This limit does not apply to 
coarse aggregate manufactured from blast-furnace slag unless contamination 
is evident.

2.2.1.8   Alkali-Silica Reactivity for Coarse Aggregate

The coarse agggregate shall be tested in conformance to ASTM C 1260.  
Expansion shall not be greater then 0.10 after 16 days.  In lieu of using 
the standard materials and proportioning, the contractor's proposed 
materials and concrete proportioning shall be used in the testing.

2.2.2   Fine Aggregate

Fine aggregate shall have a service record of at least 5 years satisfactory 
service in three paving projects or, if a new source is used, shall meet 
the requirements for resistance to freezing and thawing.

2.2.2.1   Composition

Fine aggregate shall consist of natural sand, manufactured sand, or a 
combination of the two, and shall be composed of clean, hard, durable 
particles.    Irrespective of the source from which it is obtained, all 
fine aggregate shall be composed of clean, hard, durable particles meeting 
the requirements of ASTM C 33.  Each type of fine aggregate shall be 
stockpiled and batched separately.  Any degree of contamination will be 
cause for the rejection of the entire stockpile.

2.2.2.2   Particle Shape
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Particles of the fine aggregate shall be generally spherical or cubical in 
shape.

2.2.2.3   Grading

Grading of the fine aggregate, as delivered to the mixer, shall conform to 
the requirements of ASTM C 33.  In addition, the fine aggregate, as 
delivered to the mixer, shall have a fineness modulus of not less than 2.50 
nor more than 3.00.  The grading of the fine aggregate also shall be 
controlled so that the fineness moduli of at least nine of every set of ten 
consecutive samples of the fine aggregate, as delivered to the mixer, will 
not vary more than 0.15 from the average fineness moduli of all samples 
previously taken.  The fineness modulus shall be determined by COE CRD-C 104.

2.2.2.4   Deleterious Material

The amount of deleterious material in the fine aggregate shall not exceed 
the following limits by mass:

                   Material                        Percentage by Mass
                  __________                       ___________________

  Clay lumps and friable particles ASTM C 142                    1.0

  Material finer than 0.075 mm (No. 200 sieve) ASTM C 117        3.0

  Lightweight particles ASTM C 123 using a medium                0.5
  with a density of 2.0 Mg/cubic meter (Sp. Gr. of 2.0))

                        Total of all above                         3.0

2.2.2.5   Resistance to Freezing and Thawing

Fine aggregate not having a satisfactory demonstrable service record shall 
have a durability factor of 50 or more when subjected to freezing and 
thawing in concrete in accordance with COE CRD-C 114.

2.2.2.6   Alkali-Silica Reactivity for Fine Aggregate

The fine agggregate shall be tested in conformance to ASTM C 1260.  
Expansion shall not be greater then 0.10 after 16 days.  In lieu of using 
the standard materials and proportioning, the contractor's proposed 
materials and concrete proportioning shall be used in the testing.

2.3   CHEMICAL ADMIXTURES

2.3.1   Air-Entraining Admixtures

The air-entraining admixture shall conform to ASTM C 260 and shall 
consistently entrain the air content in the specified ranges under field 
conditions.  The air-entraining admixture shall be in a solution of 
suitable concentration for field use.

2.3.2   Accelerator
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An accelerator shall be used only when specified in paragraph SPECIFIED 
CONCRETE STRENGTH AND OTHER PROPERTIES and shall not be used to reduce the 
amount of cementitious material used.  Accelerator shall conform to ASTM C 
494, Type C.  Calcium chloride and admixtures containing calcium chloride 
shall not be used.

2.3.3   Retarder

A retarding admixture shall meet the requirements of ASTM C 494, Type B, 
except that the 6-month and 1-year compressive strength tests are waived.  
The use of the admixture is at the option of the Contractor, but shall not 
be used to reduce the amount of cementitious material.

2.3.4   Water-Reducer

A water-reducing admixture shall meet the requirements of ASTM C 494, Type 
A or D except that the 6-month and 1-year compressive strength tests are 
waived.  The admixture may be added to the concrete mixture only when its 
use is approved or directed, and only when it has been used in mixture 
proportioning studies to arrive at approved mixture proportions.

2.4   CURING MATERIALS

2.4.1   Membrane Forming Curing Compound

Membrane forming curing compound shall be a white pigmented compound 
conforming to COE CRD-C 300.

2.4.2   Burlap

Burlap used for curing shall conform to AASHTO M 182, Class 3 or 4.  
Materials shall be new or shall be clean materials never used for anything 
other than curing concrete.

2.4.3   Not used.

2.5   WATER

Water for mixing and curing shall be fresh, clean, potable, and free of 
injurious amounts of oil, acid, salt, or alkali, except that non-potable 
water may be used if it meets the requirements of COE CRD-C 400.

2.6   JOINT MATERIALS

2.6.1   Expansion Joint Material

Expansion joint filler shall be a preformed material conforming to ASTM D 
1752 Type I or II.  Expansion joint filler shall be  as shown on the 
drawings.

2.6.2   Slip Joint Material
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Slip joint material shall be 6 mm  thick expansion joint filler conforming 
to ASTM D 1752.

2.6.3   Not used.

2.7   REINFORCING

All reinforcement shall be free from loose, flaky rust, loose scale, oil, 
grease, mud, or other coatings that might reduce the bond with concrete.  
Removal of thin powdery rust and tight rust is not required.  However, 
reinforcing steel which is rusted to the extent that it does not conform to 
the required dimensions or mechanical properties shall not be used.

2.7.1   Reinforcing Bars and Bar Mats

Reinforcing bars shall conform to ASTM A 615/A 615M, billet-steel ASTM A 
616/A 616M, rail-steel ASTM A 617/A 617M, axle-steel, Grade and size as 
shown on the drawings.  Bar mats shall conform to ASTM A 184/A 184M.  The 
bar members shall be billet steel.

2.7.2   Welded Wire Fabric

Welded steel wire fabric shall conform to ASTM A 185.

2.7.3   Deformed Wire Fabric

Welded deformed steel wire fabric shall conform to ASTM A 497.

2.7.4   Not used.

2.8   DOWELS

2.8.1   Dowels

Dowels shall be single piece bars fabricated or cut to length at the shop 
or mill before delivery to the site.  Dowels shall be free of loose, flaky 
rust and loose scale and shall be clean and straight.  Dowels may be 
sheared to length provided that the deformation from true shape caused by 
shearing does not exceed 1 mm  on the diameter of the dowel and does not 
extend more than 1 mm  from the end of the dowel.  Dowels shall be plain 
(non-deformed) steel bars conforming to ASTM A 615/A 615M, Grade 40 or 60; 
ASTM A 616/A 616M, Grade 50 or 60; or ASTM A 617/A 617M, Grade 40 or 60; or 
shall be steel pipe conforming to ASTM A 53, extra strong, as indicated.  
If split dowels are proposed for use, a complete description of the 
materials and installation procedures shall be submitted for approval at 
least 15 days before start of construction.  Paint for dowels shall conform 
to FS TT-P-645.  At least one half of the smooth dowel shall be 
epoxy-coated and shall conform to ASTM A 775/A 775M.
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2.8.2   Not used.

2.9   EPOXY RESIN

All epoxy-resin materials shall be two-component materials conforming to 
the requirements of ASTM C 881, Class as appropriate for each application 
temperature to be encountered, except that in addition, the materials shall 
meet the following requirements:

a.  Material for use for embedding dowels and anchor bolts shall be 
Type IV, Grade 3.

b.  Material for use as patching materials for complete filling of 
spalls, wide cracks, and other voids and for use in preparing 
epoxy resin mortar shall be Type III, Grade as approved.

c.  Material for use for injecting cracks shall be Type IV, Grade 1.

d.  Material for bonding freshly mixed portland cement concrete or 
mortar or freshly mixed epoxy resin concrete or mortar to hardened 
concrete shall be Type V, Grade as approved.

2.10   SPECIFIED CONCRETE STRENGTH AND OTHER PROPERTIES

2.10.1   Specified Flexural Strength  Amend #1

Specified flexural strength, R, for concrete is 4.27 MPa  at 14 days, as 
determined by tests made in accordance with ASTM C 78 of beams fabricated 
and cured in accordance with ASTM C 192/C 192M .  Maximum allowable 
water-cementitious material ratio is 0.45.  The water-cementitious material 
ratio will be the equivalent water-cement ratio as determined by conversion 
from the weight ratio of water to cement plus pozzolanby the mass 
equivalency method described in ACI 211.1.  The concrete shall be 
air-entrained with a total air content of 5 percent plus or minus 1.0 
percentage points, at the point of placement.  Air content shall be 
determined in accordance with ASTM C 231.  The maximum allowable slump of 
the concrete at the point of placement shall be 50 mm  for pavement 
constructed with fixed forms.  For slipformed pavement, at the start of the 
project, the Contractor shall select a maximum allowable slump which will 
produce in-place pavement meeting the specified tolerances for control of 
edge slump.

2.10.2   Concrete Temperature

The temperature of the concrete as delivered shall conform to the 
requirements of paragraphs, Paving in Hot Weather and Paving in Cold 
Weather.  Temperature of concrete shall be determined in accordance with 
ASTM C 1064.

2.10.3   Concrete Strength for Final Acceptance

The strength of the concrete will be considered acceptable when the average 
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14-day flexural strengths for each lot are above the 'Specified Flexural 
Strength' and no individual set (2 beams per sublot) in the lot are 170 kPa 
 or more below the 'Specified Flexural Strength'.  If any lot or sublot, 
respectively, fails to meet the above criteria, the lot or sublot shall be 
removed and replaced at no additional cost to the Government.  This is in 
addition to and does not replace the average strength required for 
day-to-day CQC operations as specified in paragraph Average Flexural 
Strength Required for Mixtures.

2.11   MIXTURE PROPORTIONS BY CONTRACTOR

2.11.1   Composition

Concrete shall be composed of cementitious material, water, fine and coarse 
aggregates, and admixtures.  The cementitious material shall be portland 
cement, or blended cement,  or only portland cement in combination with 
pozzolan.  Pozzolan, if used, shall consist of not less than 15 percent of 
the cementitious material by mass and not more than 35 percent.  The total 
portland cement content shall be at least 306.8 kg/cubic meter.  Admixtures 
shall consist of air entraining admixtures and may also include, as approved
: accelerators, retarders, and/or water-reducing admixtures.  If 
water-reducer is used, it shall be used only at the dosage determined 
during mixture proportioning studies.  High range water-reducing admixtures 
and admixtures to produce flowable concrete shall not be used.

2.11.2   Concrete Proportioning Studies, Pavement Concrete

Trial design batches, mixture proportioning studies, and testing 
requirements shall be the responsibility of the Contractor.  Mixture 
proportioning studies shall be performed by a commercial laboratory, 
inspected by the Government, and approved in writing.  The laboratory 
performing the mixture proportioning shall conform with ASTM C 1077.  
Strength requirements during mixture proportioning studies shall be based 
on flexural strength as determined by test specimens fabricated in 
accordance with ASTM C 192/C 192M and tested in accordance with ASTM C 78.  
Samples of all materials used in mixture proportioning studies shall be 
representative of those proposed for use on the project and shall be 
accompanied by the manufacturer's or producer's test reports indicating 
compliance with these specifications.  Trial mixtures having proportions, 
slumps, and air content suitable for the work shall be based on methodology 
described in ACI 211.1, modified as necessary to accommodate flexural 
strength.

2.11.2.1   Water-Cement Ratio

At least three different water-cement ratios, which will produce a range of 
strength encompassing that required on the project, shall be used.  The 
maximum allowable water-cement ratio required in paragraph Maximum 
Water-Cement Ratio will be the equivalent water-cement ratio as determined 
by conversion from the mass ratio of water to cement plus pozzolanby the 
weight equivalency method as described in ACI 211.1.    If pozzolan is used 
in the concrete mixture, the minimum pozzolan content shall be 15 percent 
by mass of the total cementitious material, and the maximum shall be 35 
percent.  Laboratory trial mixtures shall be proportioned for maximum 
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permitted slump and air content.

2.11.2.2   Trial Mixture Studies

Separate sets of trial mixture studies shall be made for each combination 
of cementitious materials and each combination of admixtures proposed for 
use.  No combination of either shall be used until proven by such studies, 
except that, if approved in writing and otherwise permitted by these 
specifications, an accelerator or a retarder may be used without separate 
trial mixture study.  Separate trial mixture studies shall also be made for 
concrete for any placing method proposed which requires special properties. 
 The temperature of concrete in each trial batch shall be reported.  Each 
mixture shall be designed to promote easy and suitable concrete placement, 
consolidation and finishing, and to prevent segregation and excessive 
bleeding.  Concrete proportioning studies shall be performed using the 
following procedures:

2.11.2.3   Mixture Proportioning for 28-day Flexural Strength

The following step by step procedure shall be followed:

a.  Fabricate all beams for each mixture from the same batch or blend 
of batches.  Fabricate and cure all beams in accordance with ASTM 
C 192/C 192M, using 152 x 152 mm  beams.

b.  Test beams in accordance with ASTM C 78.

c.  Fabricate and cure test beams from each mixture for 7, 14, and 28
-day flexural tests; 6 beams to be tested per age.

d.  Using the average strength for each w/c at each age, plot all 
results from each of the three mixtures on separate graphs for w/c 
versus:

7-day flexural strength
14-day flexural strength
28-day flexural strength

e.  From these graphs select a w/c that will produce a mixture giving 
a 14-day flexural strength equal to the required strength 
determined in accordance with paragraph "Average Flexural Strength 
Required for Mixtures".

f.  No concrete pavement shall be placed until the Contracting Officer 
has approved the Contractor's mixture proportions.

2.11.3   Contractor Quality Control for Average Flexural Strength
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The Contractor's day to day production shall be Controlled (CQC) in 
accordance with the criteria herein, in the following subparagraphs, and in 
par. 'Concrete Strength Testing for CQC'.  This is entirely different from 
the acceptance requirements of paragraph: 'Concrete Strength for Final 
Acceptance', and it is mandatory that both sets of requirements must be 
met.  If at any time, the 14-day flexural strength, for any lot,  is 410 
kPa  or more below the 'required average 14-day flexural strength', as 
specified below, the paving operation shall be stopped and the Contractor 
shall take necessary steps to improve the mixture proportioning, materials, 
or the batching and mixing to increase the strength.  The paving operations 
shall not recommence until the Contracting Officer has approved the 
Contractor's Proposed changes in writing.

2.11.3.1   Average CQC Flexural Strength Required for Mixtures

In order to ensure meeting, the strength requirements specified in 
paragraph SPECIFIED CONCRETE STRENGTH AND OTHER PROPERTIES, during 
production, the mixture proportions selected during mixture proportioning 
studies and used during construction shall produce a required average CQC 
flexural strength exceeding the specified strength, R, by the amount 
indicated below.  This required average CQC flexural strength, Ra, will be 
used only for CQC operations as specified in paragraph TESTING AND 
INSPECTION FOR CONTRACTOR QUALITY CONTROL and as specified in the previous 
paragraph.  During production, the required Ra shall be adjusted (increased 
or decreased), as appropriate and as approved, based on the 14-day 
strengths being attained during paving.

a.  From Previous Test Records:  Where a concrete production facility 
has previous test records, a standard deviation shall be 
established in accordance with the applicable provisions of ACI 
214.3R.  Test records from which a standard deviation is 
calculated shall represent materials, quality control procedures, 
and conditions similar to those expected, shall represent concrete 
produced to meet a specified flexural strength or strengths within 
1 MPa  of the 14-day flexural strength specified for the proposed 
work, and shall consist of at least 30 consecutive tests.  A 
strength test shall be the average of the strengths of two 
specimens made from the same sample of concrete and tested at 14 
days.  Required average CQC flexural strength, Ra, used as the 
basis for selection of concrete proportions shall be the value 
from the equation that follows, using the standard deviation as 
determined above:

Ra = R + 1.34S

Where:  S    = standard deviation
R    = specified flexural strength
Ra = required average flexural strength

Where a concrete production facility does not have test records 
meeting the requirements above but does have a record based on 15 
to 29 consecutive tests, a standard deviation shall be established 
as the product of the calculated standard deviation and a 
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modification factor from the following table:

                                          MODIFICATION FACTOR
          NUMBER OF TESTS                FOR STANDARD DEVIATION

               15                                 1.16
               20                                 1.08
               25                                 1.03
            30 or more                            1.00

b.  Without Previous Test Records:  When a concrete production 
facility does not have sufficient  field strength test records for 
calculation of the standard deviation, the required average 
strength, Ra, shall be determined by adding 15 percent to the 
specified flexural strength, R.

2.12   Not used.

PART 3   EXECUTION

3.1   PREPARATION FOR PAVING

Before commencing paving, the following shall be performed.  Surfaces to 
receive concrete shall be prepared as specified below.  If used, forms 
shall be in place, cleaned, coated, and adequately supported.  Any 
reinforcing steel needed shall be at the paving site.  All transporting and 
transfer equipment shall be ready for use, clean, and free of hardened 
concrete and foreign material.  Equipment for spreading, consolidating, 
screeding, finishing, and texturing concrete shall be at the paving site, 
clean and in proper working order.  All equipment and material for curing 
and for protecting concrete from weather or mechanical damage shall be at 
the paving site, in proper working condition, and in sufficient amount for 
the entire placement.  When hot, windy conditions during paving appear 
probable, equipment and material shall be at the paving site to provide 
windbreaks, shading, fogging, or other action to prevent plastic shrinkage 
cracking or other damaging drying of the concrete.

3.2   CONDITIONING OF UNDERLYING MATERIAL

3.2.1   General Procedures

The underlying material base course, upon which concrete is to be placed, 
shall be clean, damp, and free from debris, waste concrete or cement, 
frost, ice, and standing or running water.  Prior to setting forms or 
placement of concrete, the underlying material shall be well drained and 
shall have been satisfactorily graded and uniformly compacted in accordance 
with the applicable Section of these specifications.  The surface of the 
subgrade or base course shall be tested as to crown, elevation, and density 
in advance of setting forms or of concrete placement using slip-form 
techniques.  High areas shall be trimmed to proper elevation.  Low areas 
shall be filled and compacted to a condition similar to that of surrounding 
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grade, or filled with concrete monolithically with the pavement.  Where low 
areas are filled with concrete, the areas shall be marked, as approved, and 
cores for thickness determinations as required by paragraph, Flexural 
Strength and Thickness shall not be drilled in those areas.  Any underlying 
material disturbed by construction operations shall be reworked and 
recompacted to specified density immediately in front of the paver.  If a 
slipform paver is permitted and is used, the same underlying material under 
the paving lane shall be continued beyond the edge of the lane a sufficient 
distance and shall be thoroughly compacted and true to grade to provide a 
suitable trackline for the slipform paver and firm support for the edge of 
the paving lane.  Where an open-graded granular base is required under the 
concrete, the Contractor shall select paving equipment and procedures which 
will operate properly on the base course without causing displacement or 
other damage.

3.2.2   Traffic on Underlying Material

After the underlying material has been prepared for concrete placement, no 
equipment shall be permitted thereon.  Subject to specific approval, 
crossing of the prepared subgrade or base course at specified intervals for 
construction purposes may be permitted, provided rutting or indentations do 
not occur; however, if traffic has been allowed to use the prepared 
subgrade or base course, the surface shall be reworked and reprepared to 
the satisfaction of the Contracting Officer before concrete is placed.

3.3   WEATHER LIMITATIONS

3.3.1   Placement and Protection During Inclement Weather

The Contractor shall not commence placing operations when heavy rain or 
other damaging weather conditions appear imminent.  At all times when 
placing concrete, the Contractor shall maintain on-site sufficient 
waterproof cover and means to rapidly place it over all unhardened concrete 
or concrete that might be damaged by rain.  Placement of concrete shall be 
suspended whenever rain or other damaging weather commences to damage the 
surface or texture of the placed unhardened concrete, washes cement out of 
the concrete, or changes the water content of the surface concrete.  All 
unhardened concrete shall be immediately covered and protected from the 
rain or other damaging weather.  Any pavement damaged by rain or other 
weather shall be completely removed and replaced at the Contractor's 
expense as specified in paragraph, Repair, Removal, Replacement of Slabs.

3.3.2   Paving in Hot Weather

When the ambient temperature during paving is expected to exceed 32 degrees 
C,  the concrete shall be properly placed and finished in accordance with 
procedures previously submitted and as specified herein.  The concrete 
temperature at time of delivery to the forms shall not exceed the 
temperature shown in the table below when measured in accordance with ASTM 
C 1064.  Cooling of the mixing water or aggregates or placing in the cooler 
part of the day may be required to obtain an adequate placing temperature.  
An approved retarder may be used to facilitate placing and finishing.  
Steel forms and reinforcing shall be cooled as approved prior to concrete 
placement when steel temperatures are greater than 49 degrees C.   
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Transporting and placing equipment shall be cooled or protected if 
necessary to maintain proper concrete-placing temperature.  Concrete shall 
be placed continuously and rapidly at a rate of not less than 30 m  of 
paving lane per hour.  The finished surfaces of the newly laid pavement 
shall be kept damp by applying a fog spray (mist) with approved spraying 
equipment until the pavement is covered by the curing medium.  If 
necessary, wind screens shall be provided to protect the concrete from an 
evaporation rate in excess of 1 kg/square meter  per hour, as determined by 
method shown in Figure 2.1.5 of ACI 305R.

Maximum Allowable Concrete Placing Temperature

    Relative Humidity, Percent,           Maximum Allowable Concrete
    During Time of Concrete Placement     Temperature in Degrees C
   ___________________________________   _____________________________

         Greater than 60                           33
              40-60                                30
         Less than 40                              27

3.3.3   Prevention of Plastic Shrinkage Cracking

During hot weather with low humidity, and particularly with appreciable 
wind, the Contractor shall develop and institute measures to prevent 
plastic shrinkage cracks from developing.  Particular care shall be taken 
if plastic shrinkage cracking is potentially imminent and especially if it 
has developed during a previous placement.  Periods of high potential for 
plastic shrinkage cracking can be anticipated by use of Fig. 2.1.5 of ACI 
305R.  In addition to the protective measures specified in the previous 
paragraph, the concrete placement shall be further protected by erecting 
shades and windbreaks and by applying fog sprays of water, sprinkling, 
ponding, or wet covering.  When such water treatment is stopped, curing 
procedures shall be immediately commenced.  Plastic shrinkage cracks that 
occur shall be filled by injection of epoxy resin as directed, after the 
concrete hardens.  Plastic shrinkage cracks shall never be troweled over or 
filled with slurry.

3.3.4   Paving in Cold Weather

Special protection measures, as submitted and approved, and as specified 
herein, shall be used if freezing temperatures are anticipated before the 
expiration of the specified curing period.  The ambient temperature of the 
air at the placing site and the temperature of surfaces to receive concrete 
shall be not less 5 degrees C.   However, placement may begin when both the 
ambient temperature and the temperature of the underlying material are at 
least 2 degrees C  and rising.  When the ambient temperature is less than 
10 degrees C,  the temperature of the concrete when placed shall be not 
less than 10 degrees C  nor more than 25 degrees C.   Heating of the mixing 
water or aggregates will be required to regulate the concrete placing 
temperature.  Materials entering the mixer shall be free from ice, snow, or 
frozen lumps.  Salt, chemicals or other materials shall not be incorporated 
in the concrete to prevent freezing.  Upon written approval, chemical 
admixture conforming to ASTM C 494Type C or E may be used provided it 
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contains no calcium chloride.  Calcium chloride shall not be used at any 
time.  Covering and other means shall be provided for maintaining the 
concrete at a temperature of at least 10 degrees C  for not less than 72 
hours after placing, and at a temperature above freezing for the remainder 
of the curing period.  Pavement damaged by freezing shall be completely 
removed and replaced at the Contractor's expense as specified in paragraph 
REPAIR, REMOVAL, REPLACEMENT OF SLABS.

3.4   CONCRETE PRODUCTION

Batching, mixing, and transporting equipment shall have a capacity 
sufficient to maintain a continuous, uniform forward movement of the paver 
of not less than 0.8 m  per minute.  Concrete shall be deposited in front 
of the paver within 45 minutes from the time cement has been charged into 
the mixing drum, except that if the ambient temperature is above 32 degrees 
C,  the time shall be reduced to 30 minutes.  No water shall be added to 
the concrete after it is batched except that, if truck mixers are 
permitted, water may be added at the paving site to adjust the slump as 
approved, provided the maximum allowable w/c is not exceeded.  Such water 
shall be injected under pressure as described in subparagraph, Truck Mixers. 
 Every load of concrete delivered to the paving site shall be accompanied 
by a batch ticket from the operator of the batching plant.  Tickets shall 
be on approved forms and shall show at least the mass, or volume, of all 
ingredients in each batch delivered, and the time of day.  Tickets shall be 
delivered to the placing foreman who shall keep them on file and deliver 
them to the Government weekly.

3.4.1   Batching and Mixing Concrete

The batching and mixing equipment and the operation thereof shall conform 
to the requirements of paragraph EQUIPMENT and as specified herein.  All 
equipment shall be kept clean and in operable condition at all times.  
Scale pivots and bearings shall be kept clean and free of rust.  Any 
equipment which fails to perform as specified shall immediately be removed 
from use until properly repaired and adjusted, or replaced.

3.4.2   Transporting and Transfer - Spreading Operations

The transporting and transfer equipment and the operation thereof shall 
conform to the requirements of paragraph EQUIPMENT and as specified herein. 
 All equipment shall be kept clean and in operable condition at all times.  
Non-agitating equipment shall be used only on smooth roads and for haul 
time less than 15 minutes at all times during the work day.Equipment shall 
be allowed to operate on the underlying material only if approved in 
writing and only if no damage is done to the underlying material and its 
degree of compaction.  Any disturbance to the underlying material that does 
occur shall be corrected, as approved, before the paver-finisher or the 
deposited concrete reaches the location of the disturbance and the 
equipment shall be replaced or procedures changed to prevent any future 
damage.  Concrete shall be deposited as close as possible to its final 
position in the paving lane.  All equipment shall be operated to discharge 
and transfer concrete without segregation.  In no case shall dumping of 
concrete in discrete piles be permitted.  No transfer or spreading 
operation which requires the use of front-end loaders, dozers, or similar 

SECTION 02753  Page 40



Ft Bliss Air Deployment Facility Complex - Fire Station FBADCF
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

equipment to distribute the concrete will be permitted.  All batching and 
mixing, transporting, transferring, paving, and finishing shall be properly 
coordinated and controlled such that the paver-finisher has a continuous 
forward movement at a reasonably uniform speed from beginning to end of 
each paving lane, except for inadvertent equipment breakdown.  Failure to 
achieve this shall require the Contractor to halt operations, regroup, and 
modify operations to achieve this requirement.

3.5   PAVING

3.5.1   General Requirements

The paving and finishing equipment and the operation thereof shall conform 
to the requirements of paragraph EQUIPMENT and as specified herein.  All 
equipment shall be kept clean and properly operable at all times.  Pavement 
shall be constructed with paving and finishing equipment utilizing rigid 
fixed forms or by use of slipform paving equipment.  Paving and finishing 
equipment and procedures shall be capable of constructing paving lanes of 
the required width at a rate of at least 30 m  of paving lane per hour on a 
routine basis.  Paving equipment and its operation shall be controlled, and 
coordinated with all other operations, such that the paver-finisher has a 
continuous forward movement, at a reasonably uniform speed, from beginning 
to end of each paving lane, except for inadvertent equipment breakdown.  
Workmen with foreign material on their footwear or construction equipment 
that might deposit foreign material shall not be permitted to walk or 
operate in the plastic concrete.

3.5.2   Consolidation

Concrete shall be consolidated with the specified type of lane-spanning, 
gang-mounted, mechanical, immersion type vibrating equipment mounted in 
front of the paver, supplemented, in rare instances as specified, by 
hand-operated vibrators.  Gang-mounted vibrator spuds shall be spaced so as 
to thoroughly consolidate the entire paving lane, but not more than 750 mm  
spacing, and with the outside vibrators not more than 300 mm  from the edge 
of the lane.  The vibrators shall be inserted into the concrete to a depth 
that will provide the best full-depth consolidation but not closer to the 
underlying material than 50 mm.   The vibrators or any tamping units in 
front of the paver shall be automatically controlled so that they shall be 
stopped immediately as forward motion ceases.  Excessive vibration shall 
not be permitted.  If the vibrators cause visible tracking in the paving 
lane, the paving operation shall be stopped and equipment and operations 
modified to prevent it.  Concrete in small, odd-shaped slabs or in isolated 
locations inaccessible to the gang-mounted vibration equipment shall be 
vibrated with an approved hand-operated immersion vibrator.  Vibrators 
shall not be used to transport or spread the concrete.  Hand-operated 
vibrators shall not be operated in the concrete at one location for more 
than 20 seconds.  For each paving train, at least one additional vibrator 
spud, or sufficient parts for rapid replacement and repair of vibrators 
shall be maintained at the paving site at all times.  Any evidence of 
inadequate consolidation (honeycomb along the edges, large air pockets, or 
any other evidence) shall require the immediate stopping of the paving 
operation and approved adjustment of the equipment or procedures.
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3.5.3   Operation

When the paver approaches a header at the end of a paving lane, a 
sufficient amount of concrete shall be maintained ahead of the paver to 
provide a roll of concrete which will spill over the header.  The amount of 
extra concrete shall be sufficient to prevent any slurry that is formed and 
carried along ahead of the paver from being deposited adjacent to the 
header.  The spud vibrators in front of the paver shall be brought as close 
to the header as possible before they are lifted.  Additional consolidation 
shall be provided adjacent to the headers by hand-manipulated vibrators.  
When the paver is operated between or adjacent to previously constructed 
pavement (fill-in lanes), provisions shall be made to prevent damage to the 
previously constructed pavement.  Transversely oscillating screeds and 
extrusion plates shall overlap the existing pavement the minimum possible, 
but in no case more than 200 mm.   These screeds or extrusion plates shall 
be electronically controlled from the previously placed pavement so as to 
prevent them from applying pressure to the existing pavement and to prevent 
abrasion of the pavement surface.  The overlapping area of existing 
pavement surface shall at all times be kept completely free of any loose or 
bonded foreign material as the paver-finisher operates across it.  When the 
paver travels on existing pavement, approved provisions shall be made to 
prevent damage to the existing pavement.  Pavers using transversely 
oscillating screeds shall not be used to form fill-in lanes that have 
widths less than a full width for which the paver was designed or adjusted.

3.5.4   Required Results

The paver-finisher, and its gang-mounted vibrators, together with its 
operating procedures shall be adjusted and operated and coordinated with 
the concrete mixture being used to produce a thoroughly consolidated slab 
throughout, true to line and grade within specified tolerances.  The screed 
or the extrusion plate shall be properly adjusted to produce a pavement 
surface true to line and grade.  Any necessary adjustment to compensate for 
surging behind the screed or for inadequate height of surface after paving 
shall be carefully made and checked frequently.  The paver-finishing 
operation shall produce a surface finish free of irregularities, tears, 
voids of any kind, and any other discontinuities.  It shall produce only a 
very minimum of paste at the surface; never more than 2.5 mm  cover over 
the top layer of coarse aggregate.  The paver-finisher shall make only one 
pass across the pavement; multiple passes will not be permitted.  The 
equipment and its operation shall produce a finished surface requiring no 
hand finishing other than the use of cutting straightedges, except in very 
infrequent instances.  If any equipment or operation fails to produce the 
above results, the paving shall be stopped, the equipment shall be replaced 
or properly adjusted, the operation shall be appropriately modified, or the 
mixture proportions modified, in order to produce the required results 
before recommencing paving.  No water, other than true fog sprays (mist) as 
specified in paragraph, Prevention of Plastic Shrinkage Cracking, shall be 
applied to the concrete or the concrete surface during paving and finishing.

3.5.5   Fixed Form Paving

Paving equipment for fixed-form paving and the operation thereof shall 
conform to the requirements of paragraph EQUIPMENT, all requirements 
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specified above under paragraph PAVING and as specified herein.

3.5.5.1   Forms for Fixed-Form Paving

a.  Forms shall be steel, except that wood forms may be used for 
curves having a radius of 45 m  or less, and for fillets.  Forms 
shall be equal in depth to the edge thickness of the slab as shown 
on the drawings.  Forms shall be in one piece for the full depth 
required, except as permitted below.  Under no conditions shall 
forms be adjusted by filling or excavating under the forms to an 
elevation other than the bottom of the pavement slab.  Where the 
project requires several different slab thicknesses, forms may be 
built up with metal or wood to provide an increase in depth of not 
more than 25 percent.  The required form depth may be obtained by 
securely bolting or welding to the bottom of the form a tubular 
metal section of the proper thickness or by securely bolting wood 
planks to the bottom of the form.  The tubular metal section or 
wood planks shall completely cover the underside of the base of 
the form and shall extend beyond the edge of the base a sufficient 
distance to provide the necessary stability.  The base width of 
the one-piece form, or built-up form, shall be not less than 
eight-tenths of the vertical height of the form, except that forms 
200 mm  or less in vertical height shall have a base width not 
less than the vertical height of the form. Forms shall not be 
built-up by adding to the top.  The top surface of each form 
section shall not vary more than 1.5 mm in 4 m  from a true line.  
The face of the form shall not vary more than 5 mm in 4 m  from a 
true plane.  Forms with battered top surfaces or distorted faces 
or bases shall be removed from the project.  Where keyway forms 
are required, they shall be rigidly attached to the main form so 
no displacement can take place.  Metal keyway forms shall be 
tack-welded to steel forms.  Keyway forms shall be so aligned that 
there is no variation over 6 mm  either vertically or 
horizontally, when tested with a 4 m  template after forms are 
set, including tests across form joints.

b.  Steel forms shall be furnished in sections not less than 3 m in 
length, except that on curves having a radius of 45 m or less, the 
length of the sections shall be 1.5 m  unless the sections are 
flexible or curved to the proper radius.  Each 3 m  length of form 
shall be provided with at least three form braces and pin sockets 
so spaced that the form will be rigidly braced throughout its 
length.  Lock joints between form sections shall be free from play 
or movement.  Forms shall be free of warps, bends, or kinks.

c.  Wood forms for curves and fillets shall be made of well-seasoned, 
surfaced plank or plywood, straight, and free from warp or bend.  
Wood forms shall be adequate in strength and rigidly braced.

d.  The forms shall be set on firm material cut true to grade so that 
each form section when placed will be firmly in contact with the 
underlying layer for its entire length and base width.  Underlying 
material shall be thoroughly compacted and trimmed to grade before 
forms are set in place.  Setting forms on blocks or on built-up 
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spots of underlying material will be not permitted under any 
condition.  The form sections shall be staked into position and 
tightly locked together.  The length of pins and quantity provided 
in each section shall be sufficient to hold the form at the 
correct line and grade.  When tested with a straightedge, the top 
of the installed form shall conform to the requirements specified 
for the finished surface of the concrete, and the longitudinal 
axis of the upstanding leg shall not vary more than 6 mm  from the 
straightedge.  Conformity to the alignment and grade elevations 
shown on the drawings shall be checked and necessary corrections 
shall be made immediately prior to placing the concrete.  Forms 
shall be set well in advance of concrete placement.  The forms 
shall be cleaned and oiled each time before concrete is placed.  
No concrete shall be placed until setting of forms has been 
checked and approved by the CQC team.

3.5.5.2   Form Removal

Forms shall remain in place at least 12 hours after the concrete has been 
placed.  When conditions are such that the early strength gain of the 
concrete is delayed, the forms shall be left in place for a longer time, as 
directed.  Forms shall be removed by procedures that do not injure the 
concrete.  Bars or heavy metal tools shall not be used directly against the 
concrete in removing the forms.  Any concrete found to be defective after 
form removal shall be repaired promptly, using procedures specified 
hereinafter or as directed.

3.5.6   Slipform Paving

3.5.6.1   General

Paving equipment for slipform paving and the operation thereof shall 
conform to the requirement of paragraph EQUIPMENT, all requirements 
specified above in subparagraphs, General, Consolidation, Operation, and 
Required Results, and as specified herein.  The slipform paver shall shape 
the concrete to the specified and indicated cross section, meeting all 
tolerances, in one pass.  The slipform paver shall finish the surface and 
edges so that only a very minimum isolated amount of hand finishing is 
required.  If the paving operation does not meet the above requirements and 
the specified tolerances, the operation shall be immediately stopped, and 
the Contractor shall regroup and replace or modify any equipment as 
necessary, modify paving procedures or modify the concrete mix, in order to 
resolve the problem.  The slipform paver shall be automatically 
electronically controlled from a taut wire guideline for horizontal 
alignment and on both sides from a taut wire guideline for vertical 
alignment, except that electronic control from a ski operating on a 
previously constructed adjoining lane shall be used where applicable for 
either or both sides.  Automatic, electronic controls for vertical 
alignment shall always be used on both sides of the lane.  Control from a 
slope-adjustment control or control operating from the underlying material 
shall never be used.  If approved by the Contracting Officer after a 
preconstruction demonstration, automatic laser controls may be used in lieu 
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of or to supplement the taut wire guidelines.  Side forms on slipform 
pavers shall be properly adjusted so that the finished edge of the paving 
lane meets all specified tolerances.  Dowels in longitudinal construction 
joints shall be installed as specified below.  The installation of these 
dowels by dowel inserters attached to the paver or by any other means of 
inserting the dowels into the plastic concrete shall not be permitted.  

3.5.6.2   Guideline for Slipform Paving

Guidelines shall be accurately and securely installed well in advance of 
concrete placement.  Supports shall be provided at necessary intervals to 
eliminate all sag in the guideline when properly tightened.  The guideline 
shall be high strength wire set with sufficient tension to remove all sag 
between supports.  Supports shall be securely staked to the underlying 
material or other provisions made to ensure that the supports will not be 
displaced when the guideline is tightened or when the guideline or supports 
are accidentally touched by workmen or equipment during construction.  The 
appliances for attaching the guideline to the supports shall be capable of 
easy adjustment in both the horizontal and vertical directions.  When it is 
necessary to leave gaps in the guideline to permit equipment to use or 
cross underlying material, provisions shall be made for quickly and 
accurately replacing the guideline without any delay to the forward 
progress of the paver.  Supports on either side of the gap shall be secured 
in such a manner as to avoid disturbing the remainder of the guideline when 
the portion across the gap is positioned and tightened.  The guideline 
across the gap and adjacent to the gap for a distance of 60 m  shall be 
checked for horizontal and vertical alignment after the guideline across 
the gap is tightened.  Vertical and horizontal positioning of the guideline 
shall be such that the finished pavement shall conform to the alignment and 
grade elevations shown on the drawings within the specified tolerances for 
grade and smoothness.  The specified tolerances are intended to cover only 
the normal deviations in the finished pavement that may occur under good 
supervision and do not apply to setting of the guideline.  The guideline 
shall be set true to line and grade.

3.5.6.3   Laser Controls

If the Contractor proposes to use any type of automatic laser controls, a 
detailed description of the system shall be submitted and a trial field 
demonstration shall be performed in the presence of the Contracting Officer 
at least one week prior to start of paving.  Approval of the control system 
will be based on the results of the demonstration and on continuing 
satisfactory operation during paving.

3.5.7   Placing Reinforcing Steel

The type and amount of steel reinforcement shall be as shown on the 
drawings.  For pavement thickness of 300 mm  or more, the reinforcement 
steel shall be installed by the strike-off method wherein a layer of 
concrete is deposited on the underlying material, consolidated, and struck 
to the indicated elevation of the steel reinforcement.  The reinforcement 
shall be laid upon the prestruck surface, and the remaining concrete shall 
then be placed and finished in the required manner.  When placement of the 
second lift causes the steel to be displaced horizontally from its original 
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position, provisions shall be made for increasing the thickness of the 
first lift and depressing the reinforcement into the unhardened concrete to 
the required elevation.  The increase in thickness shall be only as 
necessary to permit correct horizontal alignment to be maintained.  Any 
portions of the bottom layer of concrete that have been placed more than 30 
minutes without being covered with the top layer shall be removed and 
replaced with newly mixed concrete without additional cost to the 
Government.  For pavements less than 300 mm  thick, the reinforcement shall 
be positioned on suitable chairs securely fastened to the subgrade prior to 
concrete placement.  Concrete shall be vibrated after the steel has been 
placed.  Regardless of placement procedure, the reinforcing steel shall be 
free from coatings which could impair bond between the steel and concrete, 
and laps in the reinforcement shall be as indicated.  In lieu of the above, 
automatic reinforcement depressing attachments may be used to position the 
reinforcement, either bar mats or welded wire fabric, provided the entire 
operation is approved by the Contracting Officer.  Regardless of the 
equipment or procedures used for installing reinforcement, the Contractor 
shall ensure that the entire depth of concrete is adequately consolidated.  

3.5.8   Placing Dowels

The method used in installing and holding dowels in position shall ensure 
that the error in alignment of any dowel from its required alignment after 
the pavement has been completed will not be greater than 1 mm per 100 mm   
Except as otherwise specified below, location of dowels shall be within a 
horizontal tolerance of plus or minus 15 mm.  The Contractor shall furnish 
an approved template for checking the alignment and position of the dowels. 
 The portion of each dowel intended to move within the concrete or 
expansion cap shall be epoxy coated.  The epoxied portion shall be wiped 
clean and coated with a thin, even film of lubricating oil before the 
concrete is placed.  Epoxy coated dowel bars shall be as specified in Part 
II.  Pipe used as dowels shall be filled with a stiff sand-asphalt mixture 
or portland-cement mortar.  Dowels in joints shall be omitted when the 
center of the dowel is located within a horizontal distance from an 
intersecting joint equal to or less than one-fourth of the slab thickness.  
Dowels shall be installed as specified in the following subparagraphs.

3.5.8.1   Contraction Joints

Dowels in longitudinal and transverse contraction joints within the paving 
lane shall be held securely in place, as indicated, by means of rigid metal 
frames or basket assemblies of an approved type.  The assemblies shall 
consist of a framework of metal bars or wires arranged to provide rigid 
support for the dowels throughout the paving operation, with a minimum of 
four continuous bars or wires extending along the joint line.  The dowels 
shall be welded to the assembly or held firmly by mechanical locking 
arrangements that will prevent them from rising, sliding out, or becoming 
distorted during paving operations.  The basket assemblies shall be held 
securely in the proper location by means of suitable pins or anchors.  At 
the Contractor's option, in lieu of the above, dowels in contraction joints 
shall be installed near the front of the paver by insertion into the 
plastic concrete using approved equipment and procedures.  Approval will be 
based on the results of a preconstruction demonstration which the 
Contractor shall conduct, showing that the dowels are installed within 
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specified tolerances.

3.5.8.2   Construction Joints-Fixed Form Paving

Installation of dowels shall be by the bonded-in-place method.  
Installation by removing and replacing in preformed holes will not be 
permitted.  Dowels shall be prepared and placed across joints where 
indicated, correctly aligned, and securely held in the proper horizontal 
and vertical position during placing and finishing operations, by means of 
devices fastened to the forms.  If split dowels are approved and used, the 
female portion of the split dowel shall be bonded in the initially placed 
pavement lane.  The female portion of the split dowel shall be securely 
fastened to the pavement form and shall maintain the proper position and 
alignment of the dowel during concrete placement so that no mortar or other 
foreign material will enter the socket or coupling.  Before the split 
dowels are assembled, the external and internal threads shall be cleaned 
thoroughly to remove all cement, cement mortar, grit, dirt, and other 
foreign matter.  In the final assembly, a minimum torque of 270 N-m  shall 
be applied.  The spacing of dowels in construction joints shall be as 
indicated, except that, where the planned spacing cannot be maintained 
because of form length or interference with form braces, closer spacing 
with additional dowels shall be used.

3.5.8.3   Dowels Installed in Hardened Concrete

Dowels installed in hardened concrete, such as in longitudinal construction 
joints for slipform paving, in joints between new and existing pavement, 
and similar locations, shall be installed by bonding the dowels into holes 
drilled into the hardened concrete.  The installation of dowels in 
longitudinal construction joints by dowel inserters attached to a slipform 
paver or by any other means of inserting the dowels into the plastic 
concrete shall not be permitted.  However, when paving two lanes together 
with a longitudinal contraction joint between, any dowels required may be 
installed in this joint with an approved inserter.  Holes approximately 3 mm
  greater in diameter than the dowels shall be drilled into the hardened 
concrete with rotary core drills to receive the dowels.  In lieu of rotary 
drills, the contractor may use percussion drills, provided that spalling at 
the collar of the hole does not occur.  Regardless of the type of drill 
used, the drill shall be held rigidly in exact alignment by means of a 
stable jig or framework, solidly supported; gang drills meeting this are 
acceptable.  Any damage to the concrete face during drilling shall be 
repaired as directed; continuing damage shall require modification of the 
equipment and operation.  Dowels shall be bonded in the drilled holes using 
epoxy resin.  Epoxy resin shall be injected at the back of the hole before 
installing the dowel and extruded to the collar during insertion of the 
dowel so as to completely fill the void around the dowel.  Application by 
buttering the dowel shall not be permitted.  The dowels shall be held in 
alignment at the collar of the hole, after insertion and before the grout 
hardens, by means of a suitable metal or plastic collar fitted around the 
dowel.  The vertical alignment of the dowels shall be checked by placing a 
straightedge on the surface of the pavement over the top of the dowel and 
measuring the vertical distance between the straightedge and the beginning 
and ending point of the exposed part of the dowel.  The horizontal 
alignment shall be checked with a framing square.  Dowels required to be 
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installed in any joints between new and existing concrete shall be grouted 
in holes drilled in the existing concrete, all as specified above.  

3.5.8.4   Expansion Joints

Dowels in expansion joints shall be installed as shown using appropriate 
procedures specified above.

3.6   FINISHING

The finishing machine, or paver-finisher, shall meet all requirements 
specified in paragraph EQUIPMENT and herein.  Finishing operations shall be 
a continuing part of placing operations starting immediately behind the 
strike-off of the paver and the machines shall be designed and operated to 
strike off, screed, and consolidate the concrete.  Initial finishing shall 
be provided by the transverse screed or extrusion plate.  The sequence of 
operations shall be transverse finishing, longitudinal machine floating if 
used, straightedge finishing, texturing, and then edging of joints.  
Finishing shall be by the machine method.  The hand method shall be used 
only infrequently and only on isolated areas of odd slab widths or shapes 
and in the event of a breakdown of the mechanical finishing equipment.  
When approved, the hand finishing method may also be used for separate, 
isolated slabs during removal and replacement type repair operations. 
Supplemental hand finishing for machine finished pavement shall be kept to 
an absolute minimum.  Equipment to be used for supplemental hand finishing 
shall primarily be 3 to 4 m  cutting straightedges; only very sparing use 
of bull floats shall be allowed.  Any machine finishing operation which 
requires appreciable hand finishing, other than a moderate amount of 
straightedge finishing, shall be immediately stopped and proper adjustments 
made or the equipment replaced.  Every effort shall be made to prevent 
bringing excess paste to the surface and any operations which produce more 
than 2.5 mm  of paste (mortar, water, laitance, etc.) over the top layer of 
coarse aggregate shall be halted immediately and the equipment, mixture, or 
procedures modified as necessary.  Compensation shall be made for surging 
behind the screeds or extrusion plate and settlement during hardening and 
care shall be taken to ensure that paving and finishing machines are 
properly adjusted so that the finished surface of the concrete (not just 
the cutting edges of the screeds) will be at the required line and grade.  
Surface checks shall be made regularly and paving operations immediately 
halted and adjustments made whenever compensation is inadequate.  Screed 
and float adjustments of the machines shall be checked at the start of each 
day's paving operations and more often if required.  Machines that cause 
frequent delays due to mechanical failure shall be replaced.  When machines 
ride the edge of a previously constructed slab, the edge shall be kept 
clean and provision shall be made to protect the surface of the slab.  
Clary screeds, "bridge deck" finishers, or other rotating pipe or tube type 
equipment will not be permitted.  Finishing equipment and tools shall be 
maintained clean and in an approved condition.  At no time shall water be 
added to the surface of the slab with the finishing equipment or tools, or 
in any other way, except for fog (mist) sprays specified to prevent plastic 
shrinkage cracking.

3.6.1   Longitudinal Floating
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When the equipment contains a mechanical, longitudinal, oscillating float, 
the float shall be operated to smooth and finish the pavement immediately 
behind the transverse screed or extrusion plate.  The float shall be 
operated maintaining contact with the surface at all times.  Care shall be 
taken to prevent working paste to the surface in excess of the amount 
specified above.

3.6.2   Other Types of Finishing Equipment

Concrete finishing equipment of types other than those specified above may 
be used on a trial basis, when specifically approved, except that rotating 
pipe or tubes or bridge deck finishers will not be permitted.  Approval 
will be given after demonstration on a test section prior to start of 
construction, and provided the Contracting Officer determines that the 
pavement produced is better than that produced by the specified equipment.  
The use of equipment that fails to produce finished concrete of the 
required quality, using concrete proportions and slump as specified, shall 
be discontinued, and the concrete shall be finished with specified 
equipment and in the manner specified above.  Vibrating screeds or pans 
shall be used only for isolated slabs where hand finishing is permitted as 
specified, and only where specifically approved.  Slipform paving equipment 
shall not be operated on fixed forms unless approved in writing prior to 
use.

3.6.3   Machine Finishing With Fixed Forms

The machine shall be designed to ride the forms and shall be operated to 
screed and consolidate the concrete.  Machines that cause displacement of 
the forms shall be replaced.  The machine shall make only one pass over 
each area of pavement.  If the equipment and procedures do not produce a 
surface of uniform texture, true to grade, in one pass, the operation shall 
be immediately stopped and the equipment, mixture, and procedures adjusted 
as necessary.

3.6.4   Machine Finishing With Slipform Pavers

The slipform paver shall be operated so that only a very minimum of 
additional finishing work is required to produce pavement surfaces and 
edges meeting the specified tolerances.  Any equipment or procedure that 
fails to meet these specified requirements shall immediately be replaced or 
modified as necessary.  A self-propelled nonrotating pipe float may be used 
if the Contractor desires while the concrete is still plastic, to remove 
minor irregularities and score marks.  The pipe float shall be 150 to 250 mm
  in diameter and sufficiently long to span the full paving width when 
oriented at an angle of approximately 60 degrees with the center line.  
Only one pass of the pipe float shall be allowed.  If there is sufficient 
concrete slurry or fluid paste on the surface that it runs over the edge of 
the pavement, the paving operation shall be immediately stopped and the 
equipment, mixture, or operation modified to prevent formation of such 
slurry.  Any slurry which does run down the vertical edges shall be 
immediately removed by hand, using stiff brushes or scrapers.  No slurry, 
concrete or concrete mortar shall be used to build up along the edges of 
the pavement to compensate for excessive edge slump, either while the 
concrete is plastic or after it hardens.  Slabs having areas of edge slump 
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in excess of the specified tolerances shall be removed and replaced in 
accordance with paragraph, REPAIR, REMOVAL, REPLACEMENT OF SLABS; repair 
operations on such areas will not be permitted.

3.6.5   Surface Correction and Testing

After all other finishing is completed but while the concrete is still 
plastic, minor irregularities and score marks in the pavement surface shall 
be eliminated by means of cutting straightedges.  Such straightedges shall 
be 4 m  in length and shall be operated from the sides of the pavement and 
from bridges.  A straightedge operated from the side of the pavement shall 
be equipped with a handle 1 m  longer than one-half the width of the 
pavement.  The surface shall then be tested for trueness with a 
straightedge held in successive positions parallel and at right angles to 
the center line of the pavement, and the whole area covered as necessary to 
detect variations.  The straightedge shall be advanced along the pavement 
in successive stages of not more than one-half the length of the 
straightedge.  Depressions shall be immediately filled with freshly mixed 
concrete, struck off, consolidated, and refinished.  Projections above the 
required elevation shall also be struck off and refinished.  The 
straightedge testing and finishing shall continue until the entire surface 
of the concrete is free from observable departure from the straightedge and 
conforms to the surface requirements specified in paragraph ACCEPTABILITY 
OF WORK AND PAYMENT ADJUSTMENTS.  Long-handled, flat bull floats shall be 
used very sparingly and only as necessary to correct minor, scattered 
surface defects.  If frequent use of bull floats is necessary, the paving 
operation shall be stopped and the equipment, mixture or procedures 
adjusted to eliminate the surface defects.  Finishing with hand floats and 
trowels shall be held to the absolute minimum necessary.  Extreme care 
shall be taken to prevent overfinishing joints and edges.  The surface 
finish of the pavement shall be produced essentially by the finishing 
machine and not by subsequent hand finishing operations.  All hand 
finishing operations shall be subject to approval and shall be modified 
when directed.  No water shall be added to the pavement surface during 
these operations.

3.6.6   Hand Finishing

Hand finishing operations shall be used only as specified above.

3.6.6.1   Equipment

In addition to approved mechanical internal vibrators for consolidating the 
concrete, a strike-off and tamping template and a longitudinal float shall 
be provided for hand finishing.  The template shall be at least 300 mm 
longer than the width of pavement being finished, of an approved design, 
and sufficiently rigid to retain its shape, and shall be constructed of 
metal or other suitable material shod with metal.  The longitudinal float 
shall be at least 3 m  long, of approved design, and rigid and 
substantially braced, and shall maintain a plane surface on the bottom.  
Grate tampers (jitterbugs) shall not be used.

3.6.6.2   Finishing and Floating
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As soon as placed and vibrated, the concrete shall be struck off and 
screeded to the crown and cross section and to such elevation above grade 
that when consolidated and finished, the surface of the pavement will be at 
the required elevation.  In addition to previously specified complete 
coverage with handheld immersion vibrators, the entire surface shall be 
tamped with the strike-off and tamping template, and the tamping operation 
continued until the required compaction and reduction of internal and 
surface voids are accomplished (grate tampers shall not be used).  
Immediately following the final tamping of the surface, the pavement shall 
be floated longitudinally from bridges resting on the side forms and 
spanning but not touching the concrete.  If necessary, additional concrete 
shall be placed and screeded, and the float operated until a satisfactory 
surface has been produced.  The floating operation shall be advanced not 
more than half the length of the float and then continued over the new and 
previously floated surfaces.  Long-handled, flat bull floats shall be used 
very sparingly and only as necessary to correct minor, scattered surface 
defects.  If frequent use of bull floats is necessary, the operation shall 
be stopped and adjusted to eliminate the surface defects.  Finishing with 
hand floats and trowels shall be held to the absolute minimum necessary.  
Extreme care shall be taken to prevent overfinishing joints and edges.  No 
water shall be added to the pavement during finishing operations.

3.6.7   Texturing

Before the surface sheen has disappeared and before the concrete hardens, 
the surface of the pavement shall be given a texture as described herein.  
After curing is complete, all textured surfaces shall be thoroughly power 
broomed to remove all debris.  

3.6.7.1   Burlap Drag Surface Finish

Surface texture shall be applied by dragging the surface of the pavement, 
in the direction of the concrete placement, with an approved fabric drag.  
The drag shall be operated with the fabric moist, and the fabric shall be 
cleaned or changed as required to keep clean.  The dragging shall be done 
so as to produce a uniform finished surface having a fine sandy texture 
without disfiguring marks.

3.6.7.2   Not used.

3.6.7.3   Not used.

3.6.7.4   Not used.

3.6.8   Edging

After texturing has been completed, the edge of the slabs along the forms, 
along the edges of slipformed lanes, and at the joints shall be carefully 
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finished with an edging tool to form a smooth rounded surface of 3 mm 
radius.  Tool marks shall be eliminated, and the edges shall be smooth and 
true to line.  No water shall be added to the surface during edging.  
Extreme care shall be taken to prevent overworking the concrete.

3.6.9   Not used.

3.7   CURING

3.7.1   Protection of Concrete

Concrete shall be continuously protected against loss of moisture and rapid 
temperature changes for at least 7 days from the completion of finishing 
operations.  Unhardened concrete shall be protected from rain and flowing 
water.  All equipment needed for adequate curing and protection of the 
concrete shall be on hand and ready for use before actual concrete 
placement begins.  Sufficient sheet material to protect unhardened concrete 
from rain shall be at the paver at all times.  Protection shall be provided 
as necessary to prevent cracking of the pavement due to temperature changes 
during the curing period.  If any selected method of curing does not afford 
the proper curing and protection against concrete cracking, the damaged 
pavement shall be removed and replaced, and another method of curing shall 
be employed as directed.  Curing shall be accomplished by membrane curing.

3.7.2   Membrane Curing

A uniform coating of white-pigmented, membrane-forming, curing compound 
shall be applied to the entire exposed surface of the concrete as soon as 
the free water has disappeared from the surface after finishing.  If 
evaporation is high and no moisture is present on the surface even though 
bleeding has not stopped, fog sprays shall be used to keep the surface 
moist until setting of the cement occurs and bleeding is complete.  Curing 
compound shall then be immediately applied.  Along the formed edge faces, 
it shall be applied immediately after the forms are removed.  Concrete 
shall not be allowed to dry before the application of the membrane.  If any 
drying has occurred, the surface of the concrete shall be moistened with a 
fine spray of water, and the curing compound applied as soon as the free 
water disappears.  The curing compound shall be applied to the finished 
surfaces by means of an approved automatic spraying machine.  The spraying 
machine shall be self-propelled and shall span the newly paved lane.  The 
machine shall have one or more spraying nozzles that can be controlled and 
operated to completely and uniformly cover the pavement surface with the 
required amount of curing compound.  The curing compound in the drum used 
for the spraying operation shall be thoroughly and continuously agitated 
mechanically throughout the full depth of the drum during the application.  
Air agitation may be used only to supplement mechanical agitation.  
Spraying pressure shall be sufficient to produce a fine spray as necessary 
to cover the surface thoroughly and completely with a uniform film.  Spray 
equipment shall be kept clean and properly maintained and the spray nozzle 
or nozzles shall have adequate wind shields.  The curing compound shall be 
applied with an overlapping coverage that will give a two-coat application 
at a coverage of  10 square meters per L, plus or minus 5.0 percent for 
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each coat.  A one-coat application may be applied provided a uniform 
application  and coverage of 
5 square meters per L., plus or minus 5.0 percent is obtained.   The 
application of curing compound by hand-operated, mechanical powered 
pressure sprayers will be permitted only on odd widths or shapes of slabs 
where indicated and on concrete surfaces exposed by the removal of forms.  
When the application is made by hand-operated sprayers, the second coat 
shall be applied in a direction approximately at right angles to the 
direction of the first coat.  The compound shall form a uniform, 
continuous, cohesive film that will not check, crack, or peel and that will 
be free from pinholes and other discontinuities.  If pinholes, abrasions, 
or other discontinuities exist, an additional coat shall be applied to the 
affected areas within 30 minutes.  Concrete surfaces that are subjected to 
heavy rainfall within 3 hours after the curing compound has been applied 
shall be resprayed by the method and at the coverage specified above.  
Areas where the curing compound is damaged by subsequent construction 
operations within the curing period shall be immediately resprayed.  The 
surfaces adjacent to joint sawcuts shall be cleaned and resprayed with 
curing compound immediately after cutting.  Approved standby facilities for 
curing concrete pavement shall be provided at an accessible location at the 
job site for use in the event of mechanical failure of the spraying 
equipment or other conditions that might prevent correct application of the 
membrane-curing compound at the proper time.  Concrete surfaces to which 
membrane-curing compounds have been applied shall be adequately protected 
during the entire curing period from pedestrian and vehicular traffic, 
except as required for joint-sawing operations and surface tests, and from 
any other possible damage to the continuity of the membrane.

3.7.3   Not used.

3.7.4   Not used.

3.8   JOINTS

3.8.1   General Requirements for Joints

Joints shall conform to the details indicated and shall be perpendicular to 
the finished grade of the pavement.  All joints shall be straight and 
continuous from edge to edge or end to end of the pavement with no abrupt 
offset and no gradual deviation greater than 12 mm. Before commencing 
construction, the Contractor shall submit for approval a control plan and 
equipment to be used for ensuring that all joints are straight from edge to 
edge of the pavement within the above tolerances.  Where any joint fails to 
meet these tolerances, the slabs adjacent to the joint shall be removed and 
replaced at no additional cost to the Government.  No change from the 
jointing pattern shown on the drawings shall be made without written 
approval of the Contracting Officer.  Sealing of joints shall be in 
accordance with Section 02760 FIELD MOLDED SEALANTS FOR SEALING JOINTS IN 
RIGID PAVEMENTS.
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3.8.2   Longitudinal Construction Joints

Longitudinal construction joints between paving lanes shall be located as 
indicated.  Dowels shall be installed in the longitudinal construction 
joints, or the edges shall be thickened as indicated.  Dowels shall be 
installed in conformance with paragraph, Placing Dowels .  After the end of 
the curing period, longitudinal construction joints shall be sawed to 
provide a groove at the top for sealant conforming to the details and 
dimensions indicated.

3.8.3   Transverse Construction Joints

Transverse construction joints shall be installed at the end of each day's 
placing operations and at any other points within a paving lane when 
concrete placement is interrupted for 30 minutes or longer.  When concrete 
placement cannot be continued, the transverse construction joint shall be 
installed at a planned transverse joint, if possible.  Transverse 
construction joints shall be constructed by utilizing headers and the very 
minimum amount of hand placement and finishing techniques.  Pavement shall 
be constructed with the paver as close to the header as possible, and the 
paver shall be run out completely past the header.  Transverse construction 
joints installed at a planned transverse joint shall be constructed as 
shown or, if not shown otherwise, shall be dowelled.  Those not at a 
planned transverse joint shall be constructed with tie bars and shall not 
be sawed or sealed.

3.8.4   Expansion Joints

Expansion joints shall be formed where indicated, and about any structures 
and features that project through or into the pavement, using joint filler 
of the type, thickness, and width indicated, and shall be installed to form 
a complete, uniform separation between the structure and the pavement.  The 
filler shall be attached to the original concrete placement with adhesive 
or other fasteners and shall extend the full slab depth.  Adjacent sections 
of filler shall be fitted tightly together, and the filler shall extend 
across the full width of the paving lane or other complete distance in 
order to prevent entrance of concrete into the expansion space.  Edges of 
the concrete at the joint face shall be finished with an edger with a 
radius of 3 mm.   The joint filler strips shall be installed 20 mm  below 
the pavement surface with a slightly tapered, dressed-and-oiled wood strip 
or other approved material temporarily secured to the top of the filler to 
form a recess to be filled with joint sealant.  The wood strip shall be 
removed soon after the concrete has set and the reservoir temporarily 
filled with an approved material to protect the reservoir until the joint 
sealer is installed.  Expansion joints shall be constructed with thickened 
edges for load transfer.

3.8.5   Not used.

3.8.6   Contraction Joints

Transverse and longitudinal contraction joints shall be of the 
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weakened-plane or dummy type and shall be constructed as indicated. 
Longitudinal contraction joints shall be constructed by sawing a groove in 
the hardened concrete with a power-driven saw in conformance with 
requirements for sawed joints, unless otherwise approved in writing.  
Transverse contraction joints shall be constructed in conformance with 
requirements for sawed joints.

3.8.6.1   Sawed Joints

Sawed contraction joints shall be constructed by sawing an initial groove 
in the concrete with a 3 mm  blade to the indicated depth.  During sawing 
of joints, and again 24 hours later, the CQC team shall inspect all exposed 
lane edges for development of cracks below the saw cut, and shall 
immediately report results to the Contracting Officer.  If the Contracting 
Officer determines that there are more uncracked joints than desired, the 
Contractor will be directed to saw succeeding joints 25 percent deeper than 
originally indicated at no additional cost to the Government.  After 
expiration of the curing period, the upper portion of the groove shall be 
widened by sawing to the width and depth indicated for the joint sealer.  
The time of initial sawing shall vary depending on existing and anticipated 
weather conditions and shall be such as to prevent uncontrolled cracking of 
the pavement.  Sawing of the joints shall commence as soon as the concrete 
has hardened sufficiently to permit cutting the concrete without chipping, 
spalling, or tearing.  The sawed faces of joints will be inspected for 
undercutting or washing of the concrete due to the early sawing, and sawing 
shall be delayed if undercutting is sufficiently deep to cause structural 
weakness or excessive roughness in the joint.  The sawing operation shall 
be carried on as required during both day and night regardless of weather 
conditions.  The joints shall be sawed at the required spacing 
consecutively in the sequence of the concrete placement.  A chalk line or 
other suitable guide shall be used to mark the alinement of the joint.  
Before sawing a joint, the concrete shall be examined closely for cracks, 
and the joint shall not be sawed if a crack has occurred near the planned 
joint location.  Sawing shall be discontinued when a crack develops ahead 
of the saw cut.  Workmen and inspectors shall wear clean, rubber-soled 
footwear, and the number of persons walking on the pavement shall be 
limited to those actually performing the sawing operation.  Immediately 
after the joint is sawed, the saw cut and adjacent concrete surface shall 
be thoroughly flushed with water until all waste from sawing is removed 
from the joint.  The surface shall be resprayed with curing compound as 
soon as free water disappears.  Necessary precautions shall be taken to 
insure that the concrete is properly cured at sawed joints, but that no 
curing compound enters the joints.  The top of the joint opening and the 
joint groove at exposed edges shall be tightly sealed with cord, backer 
rod, or other approved material before the concrete in the region of the 
joint is resprayed with curing compound.  The method used for sealing the 
joint groove shall prevent loss of moisture from the joint during the 
entire specified curing period and shall prevent infiltration of foreign 
material until removed immediately before sawing joint sealant reservoir.  
The sawing equipment shall be adequate in the number of units and the power 
to complete the sawing at the required rate.  An ample supply of saw blades 
shall be available on the job before concrete placement is started and at 
all times during sawing.  At least one standby sawing unit in good working 
order shall be available at the jobsite at all times during the sawing 
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operation.

3.8.6.2   Not used.

3.8.7   Thickened Edge Joints

Thickened edge joints shall be constructed as indicated on the drawings.  
Underlying material in the transition area shall be graded as shown and 
shall meet the requirements for smoothness and compaction specified for all 
other areas of the underlying material.

3.8.8   Not used.

3.8.9   Sealing Joints

Joints shall be sealed immediately following curing of the concrete or as 
soon thereafter as weather conditions permit.    Joints shall be sealed as 
specified in Section 02760FIELD MOLDED SEALANTS FOR SEALING JOINTS IN RIGID 
PAVEMENTS.

3.9   REPAIR, REMOVAL, REPLACEMENT OF SLABS

3.9.1   General Criteria

New pavement slabs that are broken or contain cracks shall be removed and 
replaced or repaired, as specified hereinafter at no cost to the 
Government.  Spalls along joints shall be repaired as specified.  Where 
removal of partial slabs is permitted, as specified, removal and 
replacement shall be full depth, shall be full width of the paving lane, 
and the limit of removal shall be normal to the paving lane and not less 
than 3 m  from each original transverse joint (i.e., removal portion shall 
be at least 3 m  longitudinally, and portion to remain in place shall be at 
least 3 m 10 feet longitudinally; thus, if original slab length is less 
than 6 m,  the entire slab shall be removed).  The Contracting Officer will 
determine whether cracks extend full depth of the pavement and may require 
cores to be drilled on the crack to determine depth of cracking.  Such 
cores shall be at least 150 mm  diameter, shall be drilled by the 
Contractor and shall be filled by the Contractor with a well consolidated 
concrete mixture bonded to the walls of the hole with epoxy resin, using 
approved procedures.  Drilling of cores and refilling holes shall be at no 
expense to the Government.  All epoxy resin used in this work shall conform 
to paragraph EPOXY RESIN, Type and Grade as specified.

3.9.2   Slabs with Cracks Thru Interior Areas

Interior area is defined as that area more than 600 mm from either adjacent 
original transverse joint.  Slabs with any cracks that extend into the 
interior area, regardless of direction, shall be treated by one of the 
following procedures.
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3.9.2.1   Cracks That Do Not Extend Full Depth of Slab

These cracks, and similar cracks within the areas 600 mm each side of 
transverse joints, shall be cleaned and then pressure injected with epoxy 
resin, Type IV, Grade 1, using procedures as approved.  The procedure shall 
not widen the crack during epoxy resin injection.  All epoxy resin 
injection shall take place in the presence of a representative of the 
Contracting Officer.

3.9.2.2   Cracks That Extend Full Depth of Slab

Where there is any full depth crack at any place within the interior area, 
the full slab shall be removed.  However, if the cracked area all lies 
within 3 m  of one original transverse joint, only a partial slab need be 
removed provided all criteria specified above for distance from each 
original transverse joint is met.

3.9.3   Cracks close to and Parallel to Transverse Joints

All cracks essentially parallel to original transverse joints, extending 
full depth of the slab, and lying wholly within 600 mm either side of the 
joint shall be treated as specified hereinafter.  Any crack extending more 
than 600 mm  from the transverse joint shall be treated as specified above 
for Slabs With Cracks Through Interior Areas.  Any cracks which do not 
extend full depth of the slab shall be treated as specified above in 
subparagraph, Cracks That Do Not Extend Full Depth Of Slab, and the 
original transverse joint constructed as originally designed.

3.9.3.1   Full Depth Cracks Present, Original Joint Not Opened

When the original transverse joint has not opened, the crack shall be 
routed and sealed, and the original transverse joint filled with epoxy 
resin.  The crack shall be routed with an easily guided, wheel mounted, 
vertical shaft, powered rotary router designed so the routing spindle will 
caster as it moves along the crack, or with a small diameter saw designed 
for this use.  The reservoir for joint sealant in the crack shall be formed 
by routing to a depth of 19 mm, plus or minus 1.5 mm,  and to a width of 16 
mm,  plus or minus 3 mm.   Any equipment or procedure which causes 
ravelling or spalling along the crack shall be modified or replaced to 
prevent such ravelling or spalling.  The joint sealant shall be a liquid 
sealant as specified for rigid pavement joints.  Installation of joint seal 
shall be as specified for sealing joints or as directed.  The uncracked 
transverse joint shall be filled with epoxy resin.  If the joint sealant 
reservoir has been sawed out, the reservoir and as much of the lower saw 
cut as possible shall be filled with epoxy resin, Type IV, Grade 2, 
thoroughly tooled into the void using approved procedures.  If only the 
original narrow saw cut has been made, it shall be cleaned and pressure 
injected with epoxy resin, Type IV, Grade 1, using approved procedures.  If 
filler material (joint insert) has been used to form a weakened plane in 
the transverse joint, it shall be completely sawed out and the saw cut 
pressure injected with epoxy resin, Type IV, Grade 1, using approved 
procedures.  Where a parallel crack goes part way across the paving lane 
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and then intersects and follows the original transverse joint which is 
cracked only for the remainder of the width, it shall be treated as 
follows:  The area with the separate crack shall be treated as specified 
above for a parallel crack, and the cracked original joint shall be 
prepared and sealed as originally designed.

3.9.3.2   Full Depth Cracks, Original Joint Also Cracked

At a transverse joint, if there is any place in the lane width where a 
parallel crack and a cracked portion of the original joint overlap, a 
section of the slab containing the crack shall be removed and replaced for 
the full lane width and at least 3 m  long.  If this partial slab removal 
places the limit of removal less than 3 m  from the next transverse joint, 
the entire slab shall be removed.  If the parallel crack crosses the 
transverse joint line, a similar area shall be removed and replaced in both 
slabs.

3.9.4   Removal and Replacement of Full Slabs

Where it is necessary to remove full slabs, unless there are keys or dowels 
present, all edges of the slab shall be cut full depth with a concrete saw. 
 All saw cuts shall be perpendicular to the slab surface.  If keys, dowels, 
or tie bars are present along any edges, these edges shall be sawed full 
depth 150 mm  from the edge if only keys are present, or just beyond the 
end of dowels or tie bars if they are present.  These joints shall then be 
carefully sawed on the joint line to within 25 mm of the depth of the dowel 
or key.  The main slab shall be further divided by sawing full depth, at 
appropriate locations, and each piece lifted out and removed.  Suitable 
equipment shall be used to provide a truly vertical lift, and approved safe 
lifting devices used for attachment to the slabs.  The narrow strips along 
keyed or doweled edges shall be carefully broken up and removed using 
light, hand-held jackhammers, 14 kg  or less, or other approved similar 
equipment.  Care shall be taken to prevent damage to the dowels, tie bars, 
or keys or to concrete to remain in place.  The joint face below keys or 
dowels shall be suitably trimmed so that there is no abrupt offset in any 
direction greater than 12 mm  and no gradual offset greater than 25 mm  
when tested in a horizontal direction with a straightedge.  No mechanical 
impact breakers, other than the above hand-held equipment shall be used for 
any removal of slabs.  If underbreak between 37 and 100 mm  deep occurs at 
any point along any edge, the area shall be repaired as directed before 
replacing the removed slab.  Procedures directed will be similar to those 
specified for surface spalls, modified as necessary.  If underbreak over 
100 mm  deep occurs, the entire slab containing the underbreak shall be 
removed and replaced.  Where there are no dowels, tie bars, or keys on an 
edge, or where they have been damaged, dowels of the size and spacing as 
specified for other joints in similar pavement shall be installed by epoxy 
grouting them into holes drilled into the existing concrete using 
procedures as specified in paragraph, Placing Dowels and Tie Bars.  
Original damaged dowels or tie bars shall be cut off flush with the joint 
face.  Protruding portions of dowels shall be painted and lightly oiled.  
All four edges of the new slab shall thus contain dowels or original keys 
or original tie bars.  Placement of concrete shall be as specified for 
original construction.  Prior to placement of new concrete, the underlying 
material shall be recompacted and shaped as specified in the appropriate 
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section of these specifications, and the surfaces of all four joint faces 
shall be cleaned of all loose material and contaminants and coated with a 
double application of membrane forming curing compound as bond breaker.  
Care shall be taken to prevent any curing compound from contacting dowels 
or tie bars.  The resulting joints around the new slab shall be prepared 
and sealed as specified for original construction.

3.9.5   Removal and Replacement of Partial Slabs

Where the above criteria permits removal of partial slabs, removal and 
replacement operations shall be as specified for full slabs, except that 
the joint between the removed area and the partial slab to remain in place 
shall consist of a full depth saw cut across the full lane width and 
perpendicular to the centerline of the paving lane.  Replacement operations 
shall be the same as specified above, except that, at the joint between the 
removed area and the partial slab to remain, deformed tie bars shall be 
epoxy resin grouted into holes drilled into the slab to remain in place.  
Size and spacing of the tie bars shall be as specified for dowels.  
Drilling of holes and installation of tie bars shall be as specified for 
dowels in paragraph, Placing Dowels and Tie Bars, except that no portion of 
the tie bars shall be painted or oiled.  No curing compound shall be used 
on this joint face and, immediately before placing new concrete, the joint 
surface of the partial slab remaining in place shall be coated with epoxy 
resin, Type V, Grade 2.

3.9.6   Repairing Spalls Along Joints

Where directed, spalls along joints of new slabs, along edges of adjacent 
existing concrete, and along parallel cracks shall be repaired by first 
making a vertical saw cut at least 25 mm  outside the spalled area and to a 
depth of at least 50 mm.   Saw cuts shall be straight lines forming 
rectangular areas.  The concrete between the saw cut and the joint, or 
crack, shall be chipped out to remove all unsound concrete and at least a 
depth of 12 mm  of visually sound concrete.  The cavity thus formed shall 
be thoroughly cleaned with high pressure water jets supplemented with 
compressed air to remove all loose material.  Immediately before filling 
the cavity, a prime coat shall be applied to the dry cleaned surface of all 
sides and bottom of the cavity, except any joint face.  The prime coat 
shall be applied in a thin coating and scrubbed into the surface with a 
stiff-bristle brush.  Prime coat for portland cement repairs shall be a 
neat cement grout.  The cavity shall be filled with low slump portland 
cement concrete.  Portland cement concretes and mortars shall be very low 
slump mixtures, 12 mm  slump or less, proportioned, mixed, placed, 
consolidated by tamping, and cured, all as directed.  Mechanical vibrators 
and hand tampers shall be used to consolidate the concrete or mortar.  Any 
repair material on the surrounding surfaces of the existing concrete shall 
be removed before it hardens.  Where the spalled area abuts a joint, an 
insert or other bond-breaking medium shall be used to prevent bond at the 
joint face.  A reservoir for the joint sealant shall be sawed to the 
dimensions required for other joints, or as required to be routed for 
cracks.  The reservoir shall be thoroughly cleaned and then sealed with the 
sealer specified for the joints.  If any spall penetrates half the depth of 
the slab or more, the entire slab, or 3 m  portion thereof, shall be 
removed and replaced as previously specified.  In lieu of sawing, spalls 
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not adjacent to joints, and popouts, both less than 150 mm  in maximum 
dimension, may be prepared by drilling a core 50 mm  in diameter greater 
than the size of the defect, centered over the defect, and 50 mm  deep or 
12 mm  into sound concrete, whichever is greater.  The core hole shall be 
repaired as specified above for other spalls.

3.10   EXISTING CONCRETE PAVEMENT REMOVAL AND REPAIR Amend #1

Existing concrete pavement shall be removed as indicated and as specified 
in Section 02220 DEMOLITION, modified and expanded as specified herein.  
Repairs shall be made as indicated and as specified herein.  All operations 
shall be carefully controlled to prevent damage to the concrete pavement 
and to the underlying material to remain in place.  All saw cuts shall be 
made perpendicular to the slab surface, and forming rectangular areas.

3.10.1   Removal of Existing Pavement Slab Amend #1

When existing concrete pavement is to be removed and adjacent concrete is 
to be left in place, the joint between the removal area and adjoining 
pavement to stay in place shall first be cut full depth with a standard 
diamond-type concrete saw.    Next, a full depth saw cut shall be made 
parallel to the joint at least 600 mm  from the joint and at least 150 mm  
from the end of any dowels.  This saw cut shall be made with a wheel saw as 
specified in paragraph SAWING EQUIPMENT. All pavement to be removed beyond 
this last saw cut shall be removed using equipment and procedures specified 
in Section 02220 DEMOLITION and as approved.  All pavement between this 
last saw cut and the joint line shall be removed by carefully pulling 
pieces and blocks away from the joint face with suitable equipment and then 
picking them up for removal.  In lieu of this method, this strip of 
concrete may be carefully broken up and removed using hand-held 
jackhammers, 14 kg  or less, or other approved light-duty equipment which 
will not cause stress to propagate across the joint saw cut and cause 
distress in the pavement which is to remain in place.  In lieu of the above 
specified removal method, the slab may be sawcut full depth to divide it 
into several pieces and each piece lifted out and removed.  Suitable 
equipment shall be used to provide a truly vertical lift, and safe lifting 
devices used for attachment to the slab.  Dowels of the size and spacing 
indicated shall be installed as shown on the drawings by epoxy resin 
bonding them in holes drilled in the joint face as specified in paragraph, 
Placing Dowels.

3.10.2   Edge Repair

The edge of existing concrete pavement against which new pavement abuts 
shall be protected from damage at all times.  Areas which are damaged 
during construction shall be repaired at no cost to the Government; repair 
of previously existing damage areas will be considered a subsidiary part of 
concrete pavement construction.

3.10.2.1   Spall Repair

Spalls along joints and along cracks shall be repaired where indicated and 
where directed.  Repair materials and procedures shall be as previously 
specified in subparagraph, Repairing Spalls Along Joints.
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3.10.2.2   Underbreak Repair

All underbreak shall be repaired.  First, all delaminated and loose 
material shall be carefully removed.  Next, the underlying material shall 
be recompacted, without addition of any new material.  Finally, the void 
shall be completely hand-filled with paving concrete mixture, thoroughly 
consolidated.  Care shall be taken to produce an even joint face from top 
to bottom.  Prior to placing concrete, the underlying material shall be 
thoroughly moistened.  After placement, the exposed surface shall be 
heavily coated with curing compound.  All this shall be done at least 24 
hours before placing the new paving concrete against the joint.

3.10.2.3   Underlying Material

The underlying material adjacent to the edge of and under the existing 
pavement which is to remain in place shall be protected from damage or 
disturbance during removal operations and until placement of new concrete, 
and shall be shaped as shown on the drawings or as directed.  Sufficient 
underling material shall be kept in place outside the joint line to 
completely prevent disturbance of material under the pavement which is to 
remain in place.  Any material under the portion of the concrete pavement 
to remain in place which is disturbed or loses its compaction shall be 
carefully removed and replaced with concrete as specified above under 
Underbreak Repair.  The underlying material outside the joint line shall be 
thoroughly compacted and shall be moist when new concrete is placed.

3.11   PAVEMENT PROTECTION

The Contractor shall protect the pavement against all damage prior to final 
acceptance of the work by the Government.  Aggregates rubble, or other 
similar construction materials shall not be piled on airfield pavements.  
Traffic shall be excluded from the new pavement by erecting and maintaining 
barricades and signs until the concrete is at least 14 days old, or for a 
longer period if so directed.  As a construction expedient in paving 
intermediate lanes between newly paved pilot lanes, operation of the 
hauling equipment will be permitted on the new pavement after the pavement 
has been cured for 7 days and the joints have been sealed or otherwise 
protected.  Also, the subgrade planer, concrete paving and finishing 
machines, and similar equipment may be permitted to ride upon the edges of 
previously constructed slabs when the concrete has attained a minimum 
flexural strength of 2.8 MPa  and approved means are furnished to prevent 
damage to the slab edge.  All new and existing pavement carrying 
construction traffic or equipment shall be continuously kept completely 
clean, and spillage of concrete or other materials shall be cleaned up 
immediately upon occurrence.  Special care shall be used where Contractor's 
traffic uses or crosses active airfield pavement.  In these areas, if 
necessary in order to accomplish this, full-time workmen with hand brooms 
shall be used at anytime there is traffic.  Other existing pavements used 
by the Contractor shall be power broomed at least daily when traffic 
operates.  For fill-in lanes, equipment shall be used that will not damage 
or spall the edges or joints of the previously constructed pavement.

3.12   TESTING AND INSPECTION FOR CONTRACTOR QUALITY CONTROL
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3.12.1   Testing and Inspection by Contractor Amend #1

The Contractor shall perform the inspection and tests described below, and 
based upon the results of these inspections and tests, shall take the 
action required and submit reports as required.  When, in the opinion of 
the Contracting Officer, the paving operation is out of control, concrete 
placement shall cease.  The laboratory performing the tests shall be 
on-site and shall conform with ASTM C 1077.  The individuals who sample and 
test concrete or the constituents of concrete as required in this 
specification shall have demonstrated a knowledge and ability to perform 
the necessary test procedures equivalent to the ACI minimum guidelines for 
certification of Concrete Field Testing Technicians, Grade I.  The 
individuals who perform the inspection of concrete shall have demonstrated 
a knowledge and ability equivalent to the ACI minimum guidelines for 
certification of Concrete Transportaion Construction Inspector.  The 
Government will inspect the laboratory, equipment, and test procedures 
prior to start of concreting operations and at least once per year 
thereafter for conformance with ASTM C 1077.  This testing shall be 
performed by the Contractor regardless of any other testing performed by 
the Government, either for pay adjustment purposes or for any other reason.

3.12.2   Testing and Inspection Requirements

3.12.2.1   Fine Aggregate

a.  Grading.  At least once during each shift when the concrete plant 
is operating, there shall be one sieve analysis and fineness 
modulus determination in accordance with ASTM C 136 and COE CRD-C 
104 for the fine aggregate or for each fine aggregate if it is 
batched in more than one size or classification.  The location at 
which samples are taken may be selected by the Contractor as the 
most advantageous for control.  However, the Contractor is 
responsible for delivering fine aggregate to the mixer within 
specification limits.

b.  Corrective Action for Fine Aggregate Grading.  When the amount 
passing on any sieve is outside the specification limits, the fine 
aggregate shall be immediately resampled and retested.  If there 
is another failure on any sieve, the fact shall be immediately 
reported to the Contracting Officer, paving shall be stopped, and 
immediate steps taken to correct the grading.

3.12.2.2   Coarse Aggregate

a.  Grading.  At least once during each shift in which the concrete 
plant is operating, there shall be a sieve analysis in accordance 
with ASTM C 136 for each size of coarse aggregate.  The location 
at which samples are taken may be selected by the Contractor as 
the most advantageous for production control.  However, the 
Contractor shall be responsible for delivering the aggregate to 
the mixer within specification limits.  A test record of samples 
of aggregate taken at the same locations shall show the results of 
the current test as well as the average results of the five most 
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recent tests including the current test.  The Contractor may adopt 
approved limits for control coarser than the specification limits 
for samples taken other than as delivered to the mixer to allow 
for degradation during handling.

b.  Corrective Action for Grading.  When the amount passing any sieve 
is outside the specification limits, the coarse aggregate shall be 
immediately resampled and retested.  If the second sample fails on 
any sieve, that fact shall be reported to the Contracting Officer, 
and steps taken to correct the grading.  Where two consecutive 
averages of 5 tests are outside specification limits, the 
operation shall be considered out of control and shall be reported 
to the Contracting Officer, paving shall be stopped, and immediate 
steps shall be taken to correct the grading.

3.12.2.3   Quality of Aggregates

Thirty days prior to the start of concrete placement, the Contractor shall 
perform all tests specified for aggregate quality, including deleterious 
materials.  In addition, after the start of paving, the Contractor shall 
perform similar tests for aggregate quality at least once every month, and 
when the source of aggregate or aggregate quality changes.  Testing 
interval may be increased to three months when the previous two tests 
indicate the aggregate meets all quality requirements.  Samples tested 
after the start of concrete placement shall be taken immediately prior to 
entering the concrete mixer.

3.12.2.4   Scales, Batching and Recording

a.  Weighing Accuracy.  The accuracy of the scales shall be checked by 
test weights prior to start of concrete operations and at least 
once every month for conformance with specified requirements.  
Such tests shall also be made as directed whenever there are 
variations in properties of the fresh concrete that could result 
from batching errors.

b.  Batching and Recording Accuracy.  Once a week the accuracy of each 
batching and recording device shall be checked during a weighing 
operation by noting and recording the required mass, recorded 
mass, and the actual mass batched.  The Contractor shall test and 
ensure that the devices for dispensing admixtures are operating 
properly and accurately.

c.  Corrective Action.  When either the weighing accuracy or batching 
accuracy does not comply with specification requirements, the 
plant shall not be operated until necessary adjustments or repairs 
have been made.  Discrepancies in recording accuracies shall be 
corrected immediately.

3.12.2.5   Batch-Plant Control

The measurement of all constituent materials including cementitious 
materials, each size of aggregate, water, and admixtures shall be 
continuously controlled.  The aggregate masses and amount of added water 
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shall be adjusted as necessary to compensate for free moisture in the 
aggregates.  The amount of air-entraining agent shall be adjusted to 
control air content within specified limits.  A report shall be prepared 
indicating type and source of cement used, type and source of pozzolan or 
slag used, amount and source of admixtures used, aggregate source, the 
required aggregate and water masses per cubic meter, amount of water as 
free moisture in each size of aggregate, and the batch aggregate and water 
masses per cubic meter  for each class of concrete batched during each 
day's plant operation.

3.12.2.6   Concrete Mixture

a.  Air Content Testing.  Air content tests shall be made when test 
specimens are fabricated.  In addition, at least two other tests 
for air content shall be made on randomly selected batches of each 
separate concrete mixture produced during each 8-hour period of 
paving.  Additional tests shall be made when excessive variation 
in workability is reported by the placing foreman or Government 
inspector.  Tests shall be made in accordance with ASTM C 231.  
Test results shall be plotted on control charts which are kept 
current and shall, at all times, be readily available to the 
Government and shall be submitted weekly.  Copies of the current 
control charts shall be kept in the field by testing crews and 
results plotted as tests are made.  When a single test result 
reaches either the upper or lower action limit, a second test 
shall immediately be made.  The results of the two tests shall be 
averaged and this average used as the air content of the batch to 
plot on both the air content and the control chart for range, and 
for determining need for any remedial action.  The result of each 
test, or average as noted in the previous sentence, shall be 
plotted on a separate control chart for each mixture on which an 
average line is set at the midpoint of the specified air content 
range from paragraph SPECIFIED CONCRETE STRENGTH AND OTHER 
PROPERTIES.  An upper warning limit and a lower warning limit line 
shall be set 1.0 percentage point above and below the average 
line, respectively.  An upper action limit and a lower action 
limit line shall be set 1.5 percentage points above and below the 
average line, respectively.  The range between each two 
consecutive tests shall be plotted on a secondary control chart 
for range where an upper warning limit is set at 2.0 percentage 
points and an upper action limit is set at 3.0 percentage points.  
Samples for air content shall be taken at the paving site.  The 
Contractor shall deliver the concrete to the paving site at the 
stipulated air content.  If the Contractor's materials or 
transportation methods cause air content loss between the mixer 
and the paving site, correlation samples shall be taken at the 
paving site as required by the Contracting Officer, and the air 
content at the mixer controlled as directed.

b.  Air Content Corrective Action.  Whenever points on the control 
chart for percent air reach either warning limit, an adjustment 
shall immediately be made in the amount of air-entraining 
admixture batched.  As soon as practical after each adjustment, 
another test shall be made to verify the result of the adjustment. 
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 Whenever a point on the secondary control chart for range reaches 
the warning limit, the admixture dispenser shall be recalibrated 
to insure that it is operating accurately and with good 
reproducibility.  Whenever a point on either control chart (single 
test or result of two tests made concurrently, as specified above) 
reaches an action limit line, the air content shall be considered 
out of control and the paving operation shall immediately be 
halted until the air content is under control.  Additional air 
content tests shall be made when paving is restarted.

c.  Slump Testing.  Slump tests shall be made when test specimens are 
fabricated.  In addition, at least four other slump tests shall be 
made on randomly selected batches in accordance with ASTM C 143 
for each separate concrete mixture produced during each 8-hour or 
less period of concrete production each day.  Also, additional 
tests shall be made when excessive variation in workability is 
reported by the placing foreman or Government inspector.  Test 
results shall be plotted on control charts which shall at all 
times be readily available to the Government and shall be 
submitted weekly.  Copies of the current control charts shall be 
kept in the field by testing crews and results plotted as tests 
are made.  When a single slump test reaches or goes beyond the 
upper action limit, a second test shall immediately be made.  The 
results of the two tests shall be averaged and this average used 
as the slump of the batch to plot on both the control chart for 
slump and the chart for range, and for determining need for any 
remedial action.  An upper warning limit shall be set at 12 mm  
below the maximum allowable slump on separate control charts for 
slump used for each type of mixture as specified in paragraph, 
SPECIFIED CONCRETE STRENGTH AND OTHER PROPERTIES, and an upper 
action limit line shall be set at the maximum allowable slump, as 
specified in the same paragraph for fixed form paving or as 
selected by the Contractor at the start of the project for 
slipform paving.  The range between each consecutive slump test 
for each type of mixture shall be plotted on a single control 
chart for range on which an upper action limit is set at 38 mm.   
Samples for slump shall be taken at the paving site.  The 
Contractor is responsible for delivering the concrete to the 
paving site at the stipulated slump.  If the Contractor's 
materials or transportation methods cause slump loss between the 
mixer and the paving site, correlation samples shall be taken at 
the paving site as required by the Contracting Officer, and the 
slump at the mixer controlled as directed.

d.  Slump Corrective Action.  Whenever points on the control charts 
for slump reach the upper warning limit, an approved adjustment 
shall immediately be made in the batch masses of water and fine 
aggregate.  The adjustments are to be made so that the total water 
content does not exceed that amount allowed by the maximum w/c 
specified, based on aggregates which are in a saturated surface 
dry condition.  When a slump result (average of two tests made 
concurrently, as specified above) exceeds the upper action limit, 
no further concrete shall be delivered to the paving site until 
proper adjustments have been made.  Immediately after each 
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adjustment, another test shall be made to verify the correctness 
of the adjustment.  Whenever two consecutive individual slump 
tests, made during a period when there was no adjustment of batch 
masses, produce a point on the control chart for range at or above 
the upper action limit, the paving operation shall immediately be 
halted, and the Contractor shall take approved steps to bring the 
slump under control.  Additional slump tests shall be made as 
directed.

e.  Temperature.  The temperature of the concrete shall be measured 
when flexural strength specimens are fabricated.  Measurement 
shall be in accordance with ASTM C 1064.  The temperature shall be 
reported along with the flexural strength data.

3.12.2.7   Concrete Strength Testing for CQC  Amend #1

Contractor Quality Control operations for concrete strength shall consist 
of the following steps:

a.  Take samples for strength tests at the paving site.  Fabricate and 
cure test beams in accordance with ASTM C 31/C 31M; test them in 
accordance with ASTM C 78.

b.  Fabricate and cure 2 test beams per sublot from the same batch or 
truckload and at the same time acceptance beams are fabricated and 
test them for flexuralstrength at 7-day age.  Beam breaks at 7-day 
age are for early monitoring and evaluation of the concrete mix 
proportions.

c.  Average all 8 14-day flexural tests per lot.

d.  Compare the 14-day flexural strength to the Average Flexural 
Strength Required for Mixtures from paragraph of same title.

e.  If the average 14-day strength for the lot is below the Average 
Flexural Strength Required for Mixtures by 138 kPa flexural 
strength or more, at any time, adjust the mixture to increase the 
strength, as approved.

f.  If the average 14-day strength is above the Average Flexural 
Strength Required for Mixtures by 138 kPa  flexural strength or 
more for 2 consecutive days, the Contractor will be permitted to 
adjust the mixture to decrease the strength, as approved.

g.  The Contractor's CQC testing agency shall maintain up-to-date 
control charts for strength, showing the 7-day CQC flexural  
strength, the 14-day flexural strength (from acceptance tests) and 
the 28-day equivalent flexural strength of each of these for each 
lot.

3.12.2.8   Inspection Before Placing

Underlying materials, construction joint faces, forms, reinforcing, dowels, 
and embedded items shall be inspected by the Contractor in sufficient time 
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prior to each paving operation in order to certify to the Contracting 
Officer that they are ready to receive concrete.  The results of each 
inspection shall be reported in writing.

3.12.2.9   Paving

a.  Paving Inspection.  The placing foreman shall supervise all 
placing and paving operations, shall determine that the correct 
quality of concrete is placed in each location as shown and that 
finishing is performed as specified; shall be responsible for 
measuring and recording concrete temperatures and ambient 
temperature hourly during placing operations, weather conditions, 
time of placement, volume of concrete placed, and method of paving 
and any problems encountered.

b.  Placing and Paving Corrective Action.  The paving foreman shall 
not permit batching and paving to begin until it has been verified 
that an adequate number of vibrators in working order and with 
competent operators are available.  Paving shall not be continued 
if piles of concrete exist or if the concrete is inadequately 
consolidated or if surface finish is not satisfactory.  If any 
batch of concrete fails to meet the temperature requirements, 
immediate steps shall be taken to improve temperature controls.

3.12.2.10   Vibrators

a.  Vibrator Testing and Use.  The frequency and amplitude of each 
vibrator shall be determined in accordance with COE CRD-C 521 
prior to initial use and at least once a month when paving is in 
progress. Additional tests shall be made as directed when a 
vibrator does not appear to be adequately consolidating the 
concrete.  The frequency shall be determined while the vibrator is 
operating in concrete with the tachometer being held against the 
upper end of the vibrator head while almost submerged and just 
before the vibrator is withdrawn from the concrete.  The amplitude 
shall be determined with the head vibrating in air.  Two 
measurements shall be taken, one near the tip and another near the 
upper end of the vibrator head, and these results averaged.  The 
make, model, type, and size of the vibrator and frequency and 
amplitude results shall be reported in writing.

b.  Vibrator Corrective Action.  Any vibrator not meeting the 
requirements of subparagraphs, Paver-Finisher and Consolidation, 
shall be immediately removed from service and repaired or replaced.

3.12.2.11   Not used.

b.   Not used.

a.  Membrane Curing Inspection.  No curing compound shall be applied 
until the Contractor has verified that the compound is properly 
mixed and ready for spraying.  At the end of each day's operation, 
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the quantity of compound used shall be determined by measurement 
of the container and the area of concrete surface covered; the 
Contractor shall then compute the rate of coverage in square 
meters per L  and shall also note whether or not coverage is 
uniform.  All this shall be reported daily.

b.  Membrane Curing Corrective Action.  When the coverage rate of the 
curing compound is less than that specified or when the coverage 
is not uniform, the entire surface shall be sprayed again.

e.  Not used.

f.  Not used.

3.12.2.12   Hot/Cold-Weather Protection

At least once each shift and once per day on non-work days, an inspection 
shall be made of all areas subject to hot/cold-weather protection.  Any 
deficiencies shall be noted, corrected, and reported.

3.12.2.13   Mixer Uniformity

a.  Stationary Mixers.  Prior to the start of concrete placing and 
once every 4 months when concrete is being placed, or once for 
every 38,000 cubic meters  of concrete placed, whichever results 
in the longest time interval, uniformity of concrete mixing shall 
be determined in accordance with COE CRD-C 55.  The original test 
shall be a Regular Test.  After the mixing operation has been 
tested and approved, subsequent tests shall be Abbreviated Tests.

b.  Not used.

c.  Mixer Uniformity Corrective Action.  When a mixer fails to meet 
mixer uniformity requirements, either the mixing time shall be 
increased, batching sequence changed, batch size reduced, or 
adjustments shall be made to the mixer until compliance is 
achieved.  After adjustments have been made, another uniformity 
test shall be made.

3.12.2.14   Reports

All results of tests or inspections conducted shall be reported informally 
as they are completed and in writing daily.  A weekly report shall be 
prepared for the updating of control charts covering the entire period from 
the start of the construction season through the current week.  During 
periods of hot/cold-weather protection, reports of pertinent temperatures 
shall be made daily.  These requirements do not relieve the Contractor of 
the obligation to report certain failures immediately as required in 
preceding paragraphs.  Such reports of failures and the action taken shall 
be confirmed in writing in the routine reports.  The Contracting Officer 
has the right to examine all contractor quality control records.

        -- End of Section --
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SECTION 02760

FIELD MOLDED SEALANTS FOR SEALING JOINTS IN RIGID PAVEMENTS
Amend #1

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in this text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 509 (1994) Elastomeric Cellular Preformed 
Gasket and Sealing Material

ASTM D 789 (1994) Determination of Relative 
Viscosity, Melting Point, and Moisture 
Content of Polyamide (PA)

ASTM D 3405 (1994) Joint Sealants, Hot-Applied, for 
Concrete and Asphalt Pavements

ASTM D 5893 (1996) Cold Applied, Single Component 
Chemically Curing Silicon Joint Sealant 
for Portland Cement Concrete Pavement

CORPS OF ENGINEERS (COE)

COE CRD-C 525 (1989) Corps of Engineers Test Method for 
Evaluation of Hot-Applied Joint Sealants 
for Bubbling Due to Heating

 Amend #1

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-06 Instructions

Manufacturer's Recommendations; GA.

Where installation procedures, or any part thereof, are required to be in 
accordance with the manufacturer's recommendations, printed copies of these 
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recommendations, 60 days prior to use on the project.  Installation of the 
material will not be allowed until the recommendations are received.   
Failure to furnish these recommendations can be cause for rejection of the 
material.

SD-07 Schedules

Construction Equipment List; FIO.

List of proposed equipment to be used in performance of construction work 
including descriptive data, 30 days prior to use on the project.

SD-14 Samples

Materials; GA.

Samples of the materials (sealant, primer if required, and backup 
material), in sufficient quantity for testing and approval 60 days prior to 
the beginning of work.  No material will be allowed to be used until it has 
been approved.

1.3   TEST REQUIREMENTS

The joint sealant and backup or separating material shall be tested for 
conformance with the referenced applicable material specification.  Testing 
of the materials shall be performed in an approved independent laboratory 
and certified copies of the test reports shall be submitted and approved 14 
days prior to the use of the materials at the job site.  Samples will be 
retained by the Government for possible future testing should the materials 
appear defective during or after application.  Conformance with the 
requirements of the laboratory tests specified will not constitute final 
acceptance of the materials.  Final acceptance will be based on the 
performance of the in-place materials.

1.4   EQUIPMENT

Machines, tools, and equipment used in the performance of the work required 
by this section shall be approved before the work is started and shall be 
maintained in satisfactory condition at all times.

1.4.1   Joint Cleaning Equipment

1.4.1.1   Tractor-Mounted Routing Tool

The routing tool used for removing old sealant from the joints shall be of 
such shape and dimensions and so mounted on the tractor that it will not 
damage the sides of the joints.  The tool shall be designed so that it can 
be adjusted to remove the old material to varying depths as required.  The 
use of V-shaped tools or rotary impact routing devices will not be 
permitted.  Hand-operated spindle routing devices may be used to clean and 
enlarge random cracks.

1.4.1.2   Concrete Saw
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A self-propelled power saw with water-cooled diamond or abrasive saw blades 
will be provided for cutting joints to the depths and widths specified or 
for refacing joints or cleaning sawed joints where sandblasting does not 
provide a clean joint.

1.4.1.3   Sandblasting Equipment

Sandblasting equipment shall include an air compressor, hose, and 
long-wearing venturi-type nozzle of proper size, shape and opening.  The 
maximum nozzle opening should not exceed 6.4 mm (1/4 inch).   The air 
compressor shall be portable and shall be capable of furnishing not less 
than 71 liters per second (150 cubic feet per minute)  and maintaining a 
line pressure of not less than 621 kPa (90 psi)  at the nozzle while in 
use.   Compressor capability under job conditions must be demonstrated 
before approval.  The compressor shall be equipped with traps that will 
maintain the compressed air free of oil and water.  The nozzle shall have 
an adjustable guide that will hold the nozzle aligned with the joint 
approximately 1 inch above the pavement surface.  The height, angle of 
inclination and the size of the nozzle shall be adjusted as necessary to 
secure satisfactory results.

1.4.1.4   Waterblasting Equipment

Waterblasting equipment shall include a trailer-mounted water tank, pumps, 
high-pressure hose, wand with safety release cutoff control, nozzle, and 
auxiliary water resupply equipment.  The water tank and auxiliary resupply 
equipment shall be of sufficient capacity to permit continuous operations. 
The nozzle shall have an adjustable guide that will hold the nozzle aligned 
with the joint approximately 1 inch above the pavement surface.  The 
height, angle of inclination and the size of the nozzle shall be adjustable 
as necessary to obtain satisfactory results.  A pressure gauge mounted at 
the pump shall show at all times the pressure in pounds per square inch at 
which the equipment is operating.

1.4.1.5   Hand Tools

Hand tools may be used, when approved, for removing defective sealant from 
a crack and repairing or cleaning the crack faces.

1.4.2   Sealing Equipment

1.4.2.1   Hot-Poured Sealing Equipment

The unit applicators used for heating and installing ASTM D 3405 joint 
sealant materials shall be mobile and shall be equipped with a 
double-boiler, agitator-type kettle with an oil medium in the outer space 
for heat transfer; a direct-connected pressure-type extruding device with a 
nozzle shaped for inserting in the joint to be filled; positive temperature 
devices for controlling the temperature of the transfer oil and sealant; 
and a recording type thermometer for indicating the temperature of the 
sealant.  The applicator unit shall be designed so that the sealant will 
circulate through the delivery hose and return to the inner kettle when not 
in use.
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Amend #1Amend #11.5   TRIAL JOINT SEALANT INSTALLATION

Prior to the cleaning and sealing of the joints for the entire project, a 
test section of at least 60 m  long shall be prepared using the specified 
materials and approved equipment, so as to demonstrate the proposed joint 
preparation and sealing of all types of joints in the project.  Following 
the completion of the test section and before any other joint is sealed, 
the test section shall be inspected to determine that the materials and 
installation meet the requirements specified.  If it is determined that the 
materials or installation do not meet the requirements, the materials shall 
be removed, and the joints shall be recleaned and resealed at no cost to 
the Government.  When the test section meets the requirements, it may be 
incorporated into the permanent work and paid for at the contract unit 
price per linear foot for sealing items scheduled.   All other joints shall 
be prepared and sealed in the manner approved for sealing the test section.

1.6   DELIVERY AND STORAGE

Materials delivered to the job site shall be inspected for defects, 
unloaded, and stored with a minimum of handling to avoid damage.  Storage 
facilities shall be provided by the Contractor at the job site for 
maintaining materials at the temperatures and conditions recommended by the 
manufacturer.

1.7   ENVIRONMENTAL CONDITIONS

The ambient air temperature and the pavement temperature within the joint 
wall shall be a minimum of 10 degrees C  and rising at the time of 
application of the materials.  Sealant shall not be applied if moisture is 
observed in the joint.

PART 2   PRODUCTS

2.1   SEALANTS Amend #1

Materials for sealing cracks in the various paved areas indicated on the 
drawings shall be as follows:

                   Area                     Sealing Material
               _________              
_________________________________________

                All Areas       ASTM D 3405 and COE CRD-C 525  
                                                                    
                                              
                                                           
                                                    

2.2   PRIMERS

Primers, when their use is recommended by the manufacturer of the sealant, 
shall be as recommended by the manufacturer of the sealant.

2.3   BACKUP MATERIALS
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The backup material shall be a compressible, nonshrinking, nonstaining, 
nonabsorbing material and shall be nonreactive with the joint sealant.  The 
material shall have a melting point at least 3 degrees C  greater than the 
pouring temperature of the sealant being used when tested in accordance 
with ASTM D 789.  The material shall have a water absorption of not more 
than 5 percent of the sample weight when tested in accordance with ASTM C 
509.  The backup material shall be 25 plus or minus 5 percent larger in 
diameter than the nominal width of the crack.

2.4   BOND BREAKING TAPES

The bond breaking tape or separating material shall be a flexible, 
nonshrinkable, nonabsorbing, nonstaining, and nonreacting adhesive-backed 
tape.  The material shall have a melting point at least 3 degrees C  
greater than the pouring temperature of the sealant being used when tested 
in accordance with ASTM D 789.  The bond breaker tape shall be 
approximately 3 mm  wider than the nominal width of the joint and shall not 
bond to the joint sealant.

PART 3   EXECUTION

3.1   PREPARATION OF JOINTS

Immediately before the installation of the sealant, the joints shall be 
thoroughly cleaned to remove all laitance, curing compound, filler, 
protrusions of hardened concrete, and old sealant from the sides and upper 
edges of the joint space to be sealed.

3.1.1   Sawing

3.1.1.1   Facing of Joints

Facing of joints shall be accomplished using a concrete saw as specified in 
paragraph EQUIPMENT . Amend #1  The blade shall be stiffened with a 
sufficient number of suitable dummy (used) blades or washers.  Immediately 
following the sawing operation, the joint opening shall be thoroughly 
cleaned using a water jet to remove all saw cuttings and debris.

3.1.1.2   Refacing of Random Cracks

Sawing of the cracks shall be accomplished using a power-driven concrete 
saw as specified in paragraph EQUIPMENT.  The saw blade shall be 152 mm (6 
inch)  or less in diameter to enable the saw to follow the trace of the 
crack.  The blade shall be stiffened as necessary with suitable dummy (or 
used) blades or washers.  Immediately following the sawing operation, the 
crack opening shall be thoroughly cleaned using a water jet to remove all 
saw cuttings and debris.

3.1.2   Sandblasting

The newly exposed concrete joint faces and the pavement surfaces extending 
a minimum of 13 mm  from the joint edges shall be sandblasted clean.  A 
multiple-pass technique shall be used until the surfaces are free of dust, 
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dirt, curing compound, filler, old sealant residue, or any foreign debris 
that might prevent the bonding of the sealant to the concrete.  After final 
cleaning and immediately prior to sealing, the joints shall be blown out 
with compressed air and left completely free of debris and water.

3.1.3   Back-Up Material

When the joint opening is of a greater depth than indicated for the sealant 
depth, the lower portion of the joint opening shall be plugged or sealed 
off using a back-up material to prevent the entrance of the sealant below 
the specified depth.  Care shall be taken to ensure that the backup 
material is placed at the specified depth and is not stretched or twisted 
during installation.

3.1.4   Bond Breaking Tape

Where inserts or filler materials contain bitumen, or the depth of the 
joint opening does not allow for the use of a backup material, a bond 
breaker separating tape will be inserted to prevent incompatibility with 
the filler materials and three-sided adhesion of the sealant.  The tape 
shall be securely bonded to the bottom of the joint opening so it will not 
float up into the new sealant.

3.1.5   Rate of Progress of Joint Preparation

The stages of joint preparation which include sandblasting, air pressure 
cleaning and placing of the back-up material shall be limited to only that 
lineal footage that can be sealed during the same day.

3.2   PREPARATION OF SEALANT

3.2.1   Hot-Poured Sealants

Sealants conforming to ASTM D 3405 shall not be heated in excess of the 
safe heating temperature recommended by the manufacturer as shown on the 
sealant containers.  Sealant that has been overheated or subjected to 
application temperatures for over 4 hours or that has remained in the 
applicator at the end of the day's operation shall be withdrawn and wasted.

Amend #13.3   INSTALLATION OF SEALANT

3.3.1   Time of Application

Joints shall be sealed immediately following final cleaning of the joint 
walls and following the placement of the separating or backup material. 
Open joints that cannot be sealed under the conditions specified, or when 
rain interrupts sealing operations shall be recleaned and allowed to dry 
prior to installing the sealant.

3.3.2   Sealing Joints

Immediately preceding, but not more than 15 m  ahead of the joint sealing 
operations, a final cleaning with compressed air shall be performed.  The 
joints shall be filled from the bottom up to 6 mm  plus or minus 1.5 mm  

SECTION 02760  Page 6



Ft Bliss Air Deployment Facility Complex - Fire Station FBADCF
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

below the pavement surface.  Excess or spilled sealant shall be removed 
from the pavement by approved methods and shall be discarded.  The sealant 
shall be installed in such a manner as to prevent the formation of voids 
and entrapped air.  In no case shall gravity methods or pouring pots be 
used to install the sealant material.  Traffic shall not be permitted over 
newly sealed pavement until authorized by the Contracting Officer.  When a 
primer is recommended by the manufacturer, it shall be applied evenly to 
the joint faces in accordance with the manufacturer's instructions.  Joints 
shall be checked frequently to ensure that the newly installed sealant is 
cured to a tack-free condition within the time specified.

3.4   INSPECTION

3.4.1   Joint Cleaning

Joints shall be inspected during the cleaning process to correct improper 
equipment and cleaning techniques that damage the concrete pavement in any 
manner.  Cleaned joints shall be approved prior to installation of the 
separating or back-up material and joint sealant.

3.4.2   Joint Sealant Application Equipment

The application equipment shall be inspected to ensure conformance to 
temperature requirements, proper proportioning and mixing (if two-component 
sealant) and proper installation.  Evidences of bubbling, improper 
installation, failure to cure or set shall be cause to suspend operations 
until causes of the deficiencies are determined and corrected.

3.4.3   Joint Sealant

The joint sealant shall be inspected for proper rate of cure and set, 
bonding to the joint walls, cohesive separation within the sealant, 
reversion to liquid, entrapped air and voids.  Sealants exhibiting any of 
these deficiencies at any time prior to the final acceptance of the project 
shall be removed from the joint, wasted, and replaced as specified herein 
at no additional cost to the Government.

3.5   CLEAN-UP

Upon completion of the project, all unused materials shall be removed from 
the site and the pavement shall be left in a clean condition.

        -- End of Section --
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SECTION 03150

EXPANSION JOINTS, CONTRACTION JOINTS, AND WATERSTOPS
05/98

                                           AM#0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO T 111 (1983) Inorganic Matter or Ash in 
Bituminous Materials

AMERICAN HARDBOARD ASSOCIATION (AHA)

AHA ANSI/AHA A135.4 (1995) Basic Hardboard

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 109 (1993) Steel, Strip, Carbon, Cold-Rolled

ASTM A 109M (1991) Steel, Strip, Carbon, Cold-Rolled 
(Metric)

ASTM A 167 (1996) Stainless and Heat-Resisting 
Chromium-Nickel Steel Plate, Sheet, and 
Strip

ASTM A 480/A 480M (1996a) General Requirements for 
Flat-Rolled Stainless and Heat-Resisting 
Steel Plate, Sheet, and Strip

ASTM A 570/A 570M (1996) Steel, Sheet and Strip, Carbon, 
Hot-Rolled, Structural Quality

ASTM B 152 (1994) Copper Sheet, Strip, Plate, and 
Rolled Bar

ASTM B 152M (1995) Copper Sheet, Strip, Plate, and 
Rolled Bar (Metric)

ASTM B 370 (1992) Copper Sheet and Strip for Building 
Construction
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ASTM C 919 (1984; R 1992) Use of Sealants in 
Acoustical Applications

ASTM C 920 (1995) Elastomeric Joint Sealants

ASTM D 4 (1986; R 1993) Bitumen Content

ASTM D 6 (1995) Loss on Heating of Oil and 
Asphaltic Compounds

ASTM D 412 (1997) Vulcanized Rubber and Thermoplastic 
Rubbers and Thermoplastic Elastomers - 
Tension

ASTM D 471 (1996) Rubber Property - Effect of Liquids

ASTM D 1190 (1996) Concrete Joint Sealer, Hot-Applied 
Elastic Type

ASTM D 1191 (1984; R 1994) Test Methods for Concrete 
Joint Sealers

ASTM D 1751 (1983; R 1991) Preformed Expansion Joint 
Filler for Concrete Paving and Structural 
Construction (Nonextruding and Resilient 
Bituminous Types)

ASTM D 1752 (1984; R 1996) Preformed Sponge Rubber and 
Cork Expansion Joint Fillers for Concrete 
Paving and Structural Construction

ASTM D 1854 (1996) Specification for 
Jet-Fuel-Resistant Concrete Joint Sealer, 
Hot-Poured Elastic Type

ASTM D 1855 (1989) Test Method for Jet-Fuel Resistant 
Concrete Joint Sealer, Hot-Applied Elastic 
Type

ASTM D 2628 (1991) Preformed Polychloroprene 
Elastomeric Joint Seals for Concrete 
Pavements

ASTM D 2835 (1989; R 1993) Lubricant for Installation 
of Preformed Compression Seals in Concrete 
Pavements

ASTM D 5249 (1995) Backer Material for Use With Cold 
and Hot-Applied Joint Sealants in 
Portland-Cement Concrete and Asphalt Joints

CORPS OF ENGINEERS (COE)
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COE CRD-C 513 (1974) Corps of Engineers Specifications 
for Rubber Waterstops

COE CRD-C 572 (1974) Corps of Engineers Specifications 
for Polyvinylchloride Waterstop

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Preformed Expansion Joint Filler; FIO.  Sealant; FIO.  Waterstops; FIO.  
AM#0001

Manufacturer's literature, including safety data sheets, for preformed 
fillers and the lubricants used in their installation; field-molded 
sealants and primers (when required by sealant manufacturer); preformed 
compression seals; and waterstops.

SD-04 Drawings

Waterstops; FIO.  AM#0001

Shop drawings and fabrication drawings provided by the manufacturer or 
prepared by the Contractor.

SD-06 Instructions

Preformed Expansion Joint Filler;FIO.  Sealant; FIO.  Waterstops; FIO.  
AM#0001

Manufacturer's recommended instructions for installing preformed fillers, 
field-molded sealants; preformed compression seals; and waterstops; and for 
splicing non-metallic waterstops.

SD-13 Certificates

Preformed Expansion Joint Filler; FIO.  Sealant; FIO.  Waterstops; FIO.  
AM#0001

Certificates of compliance stating that the joint filler and sealant 
materials and waterstops conform to the requirements specified.

SD-14 Samples

Preformed Compression Seals and Lubricants; FIO.  AM#0001

Specimens identified to indicate the manufacturer, type of material, size 
and quantity of material, and shipment or lot represented.  Each sample 
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shall be a piece not less than 3 m  of 25 mm  nominal width or wider seal 
or a piece not less than 4 m  of compression seal less than 25 mm  nominal 
width.  One liter  of lubricant shall be provided.

Field-Molded Type; FIO.  AM#0001

Four liters  of field-molded sealant and one liter  of primer (when primer 
is recommended by the sealant manufacturer) identified to indicate 
manufacturer, type of material, quantity, and shipment or lot represented.

Non-metallic Materials; FIO.  AM#0001

Specimens identified to indicate manufacturer, type of material, size, 
quantity of material, and shipment or lot represented.  Each sample shall 
be a piece not less than 300 mm  long cut from each 61 m  of finished 
waterstop furnished, but not less than a total of 1 m  of each type, size, 
and lot furnished.  One splice sample of each size and type for every 50 
splices made in the factory and every 10 splices made at the job site.  The 
splice samples shall be made using straight run pieces with the splice 
located at the mid-length of the sample and finished as required for the 
installed waterstop.  The total length of each splice shall be not less 
than 300 mm  long.

1.3   DELIVERY AND STORAGE

Material delivered and placed in storage shall be stored off the ground and 
protected from moisture, dirt, and other contaminants.  Sealants shall be 
delivered in the manufacturer's original unopened containers.  Sealants 
whose shelf life has expired shall be removed from the site.

PART 2   PRODUCTS

2.1   CONTRACTION JOINT STRIPS

Contraction joint strips shall be 3 mm (1/8 inch)  thick tempered hardboard 
conforming to AHA ANSI/AHA A135.4, Class 1.  In lieu of hardboard strips, 
rigid polyvinylchloride (PVC) or high impact polystyrene (HIPS) insert 
strips specifically designed to induce controlled cracking in slabs on 
grade may be used.  Such insert strips shall have removable top section.

2.2   PREFORMED EXPANSION JOINT FILLER

Expansion joint filler shall be preformed material conforming to ASTM D 1751
or ASTM D 1752.  Unless otherwise indicated, filler material shall be 10 mm 
(3/8 inch)  thick and of a width applicable for the joint formed.  Backer 
material, when required, shall conform to ASTM D 5249.

2.3   SEALANT

Joint sealant shall conform to the following:

2.3.1   Preformed Polychloroprene Elastomeric Type

ASTM D 2628.
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2.3.2   Lubricant for Preformed Compression Seals

ASTM D 2835.

2.3.3   Hot-Poured Type

ASTM D 1190 tested in accordance with ASTM D 1191.

2.3.4   Field Molded Type

ASTM C 920, Type M for horizontal joints or Type NS for vertical joints, 
Class 25, and Use NT.  Bond breaker material shall be polyethylene tape, 
coated paper, metal foil or similar type materials.  The back-up material 
shall be compressible, non-shrink, nonreactive with sealant, and 
non-absorptive material type such as extruded butyl or polychloroprene 
rubber.

2.3.5   Hot-Applied Jet-Fuel Resistant Type

ASTM D 1854 tested in accordance with ASTM D 1855.

2.4   WATERSTOPS

Intersection and change of direction waterstops shall be shop fabricated.

2.4.1   Flexible Metal

Copper waterstops shall conform to ASTM B 152M  and ASTM B 370, O60 soft 
anneal temper and 0.686 mm (20 oz mass per sq ft)  sheet thickness.  
Stainless steel waterstops shall conform to ASTM A 167 and ASTM A 480/A 480M, 
UNS S30453 (Type 304L), and 0.9525 mm (20 gauge)  thick strip.

2.4.2   Rigid Metal

Flat steel waterstops shall conform to ASTM A 109M , No. 2 (half hard) 
temper, No. 2 edge, No. 1 (matte or dull) finish or ASTM A 570/A 570M, 
Grade 40.

2.4.3   Non-Metallic Materials`

Non-metallic waterstops shall be manufactured from a prime virgin resin; 
reclaimed material is not acceptable.  The compound shall contain 
plasticizers, stabilizers, and other additives to meet specified 
requirements.  Rubber waterstops shall conform to COE CRD-C 513.  
Polyvinylchloride waterstops shall conform to COE CRD-C 572.  Thermoplastic 
elastomeric rubber waterstops shall conform to ASTM D 471.

2.4.4   Non-Metallic Hydrophilic

Swellable strip type compound of polymer modified chloroprene rubber that 
swells upon contact with water shall conform to ASTM D 412 as follows:  
Tensile strength 2.9 MPa  minimum; ultimate elongation 600 percent minimum. 
 Hardness shall be 50 minimum on the type A durometer and the volumetric 
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expansion ratio in distilled water at 20 degrees C  shall be 3 to 1 minimum.

2.4.5   Preformed Elastic Adhesive

Preformed plastic adhesive waterstops shall be produced from blends of 
refined hydrocarbon resins and plasticizing compounds reinforced with inert 
mineral filler, and shall contain no solvents, asbestos, irritating fumes 
or obnoxious odors.  The compound shall not depend on oxidizing, 
evaporating, or chemical action for its adhesive or cohesive strength.

2.4.5.1   Chemical Composition

The chemical composition of the sealing compound shall meet the 
requirements shown below:

PERCENT BY WEIGHT

           COMPONENT               MIN.    MAX.       TEST

   Bitumen (Hydrocarbon plastic)    50      70      ASTM D 4
   Inert Mineral Filler             30      50      AASHTO T 111
   Volatile Matter                           2      ASTM D 6

2.4.5.2   Adhesion Under Hydrostatic Pressure

The sealing compound shall not leak at the joints for a period of 24 hours 
under a vertical 2 m  head pressure.  In a separate test, the sealing 
compound shall not leak under a horizontal pressure of 65 kPa  which is 
reached by slowly applying increments of 13 kPa  every minute.

2.4.5.3   Sag of Flow Resistance

Sagging shall not be detected when tested as follows:  Fill a wooden form 
25 mm  wide and 150 mm  long flush with sealing compound and place in an 
oven at 58 degrees C  in a vertical position for 5 days.

2.4.5.4   Chemical Resistance

The sealing compound when immersed separately in a 5% solution of caustic 
potash, a 5% solution of hydrochloric acid, 5% solution of sulfuric acid 
and a saturated hydrogen sulfide solution for 30 days at ambient room 
temperature shall show no visible deterioration.

PART 3   EXECUTION

3.1   JOINTS

Joints shall be installed at locations indicated and as authorized.

3.1.1   Contraction Joints

Contraction joints may be constructed by inserting tempered hardboard 
strips or rigid PVC or HIPS insert strips into the plastic concrete using a 
steel parting bar, when necessary, or by cutting the concrete with a saw 
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after concrete has set.  Joints shall be approximately 3 mm  wide and shall 
extend into the slab one-fourth the slab thickness, minimum, but not less 
than 25 mm .

3.1.1.1   Joint Strips

Strips shall be of the required dimensions and as long as practicable.  
After the first floating, the concrete shall be grooved with a tool at the 
joint locations.  The strips shall be inserted in the groove and depressed 
until the top edge of the vertical surface is flush with the surface of the 
slab.  The slab shall be floated and finished as specified.  Working of the 
concrete adjacent to the joint shall be the minimum necessary to fill voids 
and consolidate the concrete.  Where indicated, the top portion of the 
strip shall be sawed out after the curing period to form a recess for 
sealer.  The removable section of PVC or HIPS strips shall be discarded and 
the insert left in place.  True alignment of the strips shall be maintained 
during insertion.

3.1.1.2   Sawed Joints

Joint sawing shall be early enough to prevent uncontrolled cracking in the 
slab, but late enough that this can be accomplished without appreciable 
spalling.  Concrete sawing machines shall be adequate in number and power, 
and with sufficient replacement blades to complete the sawing at the 
required rate.  Joints shall be cut to true alignment and shall be cut in 
sequence of concrete placement.  Sludge and cutting debris shall be removed.

3.1.2   Expansion Joints

Preformed expansion joint filler shall be used in expansion and isolation 
joints in slabs around columns and between slabs on grade and vertical 
surfaces where indicated.  The filler shall extend the full slab depth, 
unless otherwise indicated.  The edges of the joint shall be neatly 
finished with an edging tool of 3 mm (1/8 inch)  radius, except where a 
resilient floor surface will be applied.  Where the joint is to receive a 
sealant, the filler strips shall be installed at the proper level below the 
finished floor with a slightly tapered, dressed and oiled wood strip 
temporarily secured to the top to form a recess to the size shown on the 
drawings.  The wood strip shall be removed after the concrete has set.  
Contractor may opt to use a removable expansion filler cap designed and 
fabricated for this purpose in lieu of the wood strip.  The groove shall be 
thoroughly cleaned of laitance, curing compound, foreign materials, 
protrusions of hardened concrete, and any dust which shall be blown out of 
the groove with oil-free compressed air.

3.1.3   Joint Sealant

Sawed contraction joints and expansion joints in slabs shall be filled with 
joint sealant, unless otherwise shown.  Joint surfaces shall be clean, dry, 
and free of oil or other foreign material which would adversely affect the 
bond between sealant and concrete.  Joint sealant shall be applied as 
recommended by the manufacturer of the sealant.

3.1.3.1   Joints With Preformed Compression Seals
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Compression seals shall be installed with equipment capable of installing 
joint seals to the prescribed depth without cutting, nicking, twisting, or 
otherwise distorting or damaging the seal or concrete and with no more than 
5 percent stretching of the seal.  The sides of the joint and, if 
necessary, the sides of the compression seal shall be covered with a 
coating of lubricant.  Butt joints shall be coated with liberal 
applications of lubricant.

3.1.3.2   Joints With Field-Molded Sealant

Joints shall not be sealed when the sealant material, ambient air, or 
concrete temperature is less than 4 degrees C .  When the sealants are 
meant to reduce the sound transmission characteristics of interior walls, 
ceilings, and floors the guidance provided in ASTM C 919 shall be followed. 
 Joints requiring a bond breaker shall be coated with curing compound or 
with bituminous paint.  Bond breaker and back-up material shall be 
installed where required.  Joints shall be primed and filled flush with 
joint sealant in accordance with the manufacturer's recommendations.

3.2   WATERSTOPS, INSTALLATION AND SPLICES

Waterstops shall be installed at the locations shown to form a continuous 
water-tight diaphragm.  Adequate provision shall be made to support and 
completely protect the waterstops during the progress of the work.  Any 
waterstop punctured or damaged shall be repaired or replaced.  Exposed 
waterstops shall be protected during application of form release agents to 
avoid being coated.  Suitable guards shall be provided to protect exposed 
projecting edges and ends of partially embedded waterstops from damage when 
concrete placement has been discontinued.  Splices shall be made by 
certified trained personnel using approved equipment and procedures.

3.2.1   Copper And Stainless Steel

Splices in copper waterstops shall be lap joints made by brazing.  Splices 
in stainless steel waterstops shall be welded using a TIG or MIG process 
utilizing a weld rod to match the stainless.  All welds shall not be 
annealed to maintain physical properties.  Carbon flame shall not be used 
in the annealing process.  Damaged waterstops shall be repaired by removing 
damaged portions and patching.  Patches shall overlap a minimum of 25 mm  
onto undamaged portion of the waterstop.

3.2.2   Flat Steel

Splices in flat steel waterstops shall be properly aligned, butt welded, 
and cleaned of excessive material.

3.2.3   Non-Metallic

Fittings shall be shop made using a machine specifically designed to 
mechanically weld the waterstop.  A miter guide, proper fixturing (profile 
dependant), and portable power saw shall be used to miter cut the ends to 
be joined to ensure good alignment and contact between joined surfaces.  
The splicing of straight lengths shall be done by squaring the ends to be 
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joined.  Continuity of the characteristic features of the cross section of 
the waterstop (ribs, tabular center axis, protrusions, etc.) shall be 
maintained across the splice.

3.2.3.1   Rubber Waterstop

Splices shall be vulcanized or shall be made using cold bond adhesive as 
recommended by the manufacturer.  Splices for TPE-R shall be as specified 
for PVC.

3.2.3.2   Polyvinyl Chloride Waterstop

Splices shall be made by heat sealing the adjacent waterstop edges together 
using a thermoplastic splicing iron utilizing a non-stick surface 
specifically designed for waterstop welding.  The correct temperature shall 
be used to sufficiently melt without charring the plastic.  The spliced 
area, when cooled, shall show no signs of separation, holes, or other 
imperfections when bent by hand in as sharp an angle as possible.

3.2.3.3   Quality Assurance

Edge welding will not be permitted.  Centerbulbs shall be compressed or 
closed when welding to non-centerbulb type.  Waterstop splicing defects 
which are unacceptable include, but are not limited to the following:  1) 
Tensile strength less than 80 percent of parent section.  2) Free lap 
joints.  3) Misalignment of centerbulb, ribs, and end bulbs greater than 2 
mm .  4) Misalignment which reduces waterstop cross section more than 15 
percent.  5) Bond failure at joint deeper than 2 mm  or 15 percent of 
material thickness.  6) Misalignment of waterstop splice resulting in 
misalignment of waterstop in excess of 13 mm in 3 m.   7) Visible porosity 
in the weld area, including pin holes.  8) Charred or burnt material.  9) 
Bubbles or inadequate bonding.  10) Visible signs of splice separation when 
cooled splice is bent by hand at a sharp angle.

3.2.4   Non-Metallic Hydrophilic Waterstop Installation

Ends to be joined shall be miter cut with sharp knife or shears.  The ends 
shall be adhered with cyanacryiate (super glue) adhesive.  When joining 
hydrophilic type waterstop to PVC waterstop, the hydrophilic waterstop 
shall be positioned as shown on the drawings.  A liberal amount of a single 
component hydrophilic sealant shall be applied to the junction to complete 
the transition.

3.2.5   Preformed Plastic Adhesive Installation

The installation of preformed plastic adhesive waterstops shall be a prime, 
peel, place and pour procedure.  Joint surfaces shall be clean and dry 
before priming and just prior to placing the sealing strips.  The end of 
each strip shall be spliced to the next strip with a 25 mm  overlap; the 
overlap shall be pressed firmly to release trapped air.  During damp or 
cold conditions the joint surface shall be flashed with a safe, direct 
flame to warm and dry the surface adequately; the sealing strips shall be 
dipped in warm water to soften the material to achieve maximum bond to the 
concrete surface.
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3.3   CONSTRUCTION JOINTS

Construction joints are specified in Section 03300 CAST-IN-PLACE STRUCTURAL 
CONCRETE except that construction joints coinciding with expansion and 
contraction joints shall be treated as expansion or contraction joints as 
applicable.

    -- End of Section --
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SECTION 13280

ASBESTOS ABATEMENT
Amend #0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z9.2 (1979; R 1991) Fundamentals Governing the 
Design and Operation of Local Exhaust 
Systems

ANSI Z87.1 (1989; Errata; Z87.1a) Occupational and 
Educational Eye and Face Protection

ANSI Z88.2 (1992) Respiratory Protection

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 732 (1995) Aging Effects of Artificial 
Weathering on Latex Sealants

ASTM D 522 (1993a) Mandrel Bend Test of Attached 
Organic Coatings

ASTM D 1331 (1989; R 1995) Surface and Interfacial 
Tension of Solutions of Surface-Active 
Agents

ASTM D 2794 (1993) Resistance of Organic Coatings to 
the Effects of Rapid Deformation (Impact)

ASTM D 4397 (1996) Polyethylene Sheeting for 
Construction, Industrial, and Agricultural 
Applications

ASTM E 84 (1998e1) Surface Burning Characteristics 
of Building Materials

ASTM E 96 (1995) Water Vapor Transmission of 
Materials

ASTM E 119 (1998) Fire Tests of Building Construction 
and Materials

ASTM E 736 (1992) Cohesion/Adhesion of Sprayed 
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Fire-Resistive Materials Applied to 
Structural Members

ASTM E 1368 (1997) Visual Inspection of Asbestos 
Abatement Projects

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910 Occupational Safety and Health Standards

29 CFR 1926 Safety and Health Regulations for 
Construction

40 CFR 61 National Emissions Standards for Hazardous 
Air Pollutants

40 CFR 763 Asbestos

42 CFR 84 Approval of Respiratory Protective Devices

49 CFR 107 Hazardous Materials Program Procedures

49 CFR 171 General Information, Regulations and 
Definitions

49 CFR 172 Hazardous Materials Table, Special 
Provisions, Hazardous Materials 
Communications, Emergency Response 
Information, and Training Requirements

49 CFR 173 Shippers - General Requirements for 
Shipments and Packagings

COMPRESSED GAS ASSOCIATION (CGA)

CGA G-7 (1990) Compressed Air for Human Respiration

CGA G-7.1 (1997) Commodity Specification for Air

ENGINEERING MANUALS (EM)

EM 385-1-1 (1996) Safety and Health Requirements 
Manual

ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA 340/1-90-018 (1990) Asbestos/NESHAP Regulated Asbestos 
Containing Materials Guidance

EPA 340/1-90-019 (1990) Asbestos/NESHAP Adequately Wet 
Guidance

EPA 560/5-85-024 (1985) Guidance for Controlling 
Asbestos-Containing Materials in Buildings
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NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 701 (1996; TIA 96-1, 96-2) Methods of Fire 
Tests for Flame-Resistant Textiles and 
Films

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH)

NIOSH Pub No. 84-100 (1984; Supple 1985, 1987, 1988 & 1990) 
NIOSH Manual of Analytical Methods

UNDERWRITERS LABORATORIES (UL)

UL 586 (1996) High-Efficiency, Particulate, Air 
Filter Units

1.2   DEFINITIONS

a.  Adequately Wet:  A term defined in 40 CFR 61, Subpart M, and EPA 
340/1-90-019 meaning to sufficiently mix or penetrate with liquid 
to prevent the release of particulate.  If visible emissions are 
observed coming from asbestos-containing material (ACM), then that 
material has not been adequately wetted.  However, the absence of 
visible emissions is not sufficient evidence of being adequately 
wetted.

b.  Aggressive Method:  Removal or disturbance of building material by 
sanding, abrading, grinding, or other method that breaks, 
crumbles, or disintegrates intact asbestos-containing material 
(ACM).

c.  Amended Water:  Water containing a wetting agent or surfactant 
with a surface tension of at least 29 dynes per square centimeter 
when tested in accordance with ASTM D 1331.

d.  Asbestos:  Asbestos includes chrysotile, amosite, crocidolite, 
tremolite asbestos, anthophylite asbestos, actinolite asbestos, 
and any of these minerals that have been chemically treated and/or 
altered.

e.  Asbestos-Containing Material (ACM):  Any materials containing more 
than one percent asbestos.

f.  Asbestos Fiber:  A particulate form of asbestos, 5 micrometers or 
longer, with a length-to-width ratio of at least 3 to 1.

g.  Authorized Person:  Any person authorized by the Contractor and 
required by work duties to be present in the regulated areas.

h.  Building Inspector:  Individual who inspects buildings for 
asbestos and has EPA Model Accreditation Plan (MAP) "Building 
Inspector" training; accreditation required by 40 CFR 763, Subpart 
E, Appendix C.

SECTION 13280  Page 3



Ft Bliss Air Deployment Facility Complex - Fire Station FBADCF
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

i.  Certified Industrial Hygienist (CIH):  An Industrial Hygienist 
certified in the practice of industrial hygiene by the American 
Board of Industrial Hygiene.

j.  Class I Asbestos Work:  Activities defined by OSHA involving the 
removal of thermal system insulation (TSI) and surfacing ACM.  
This activity is not applicable to this project.

k.  Class II Asbestos Work:  Activities defined by OSHA involving the 
removal of ACM which is not thermal system insulation or surfacing 
material.  This includes, but is not limited to, the removal of 
asbestos - containing wallboard, floor tile and sheeting, roofing 
and siding shingles, and construction mastic.  Certain 
"incidental" roofing materials such as mastic, flashing and 
cements when they are still intact are excluded from Class II 
asbestos work.  

l.  Not Used.

m.  Not Used.

n.  Clean room:  An uncontaminated room having facilities for the 
storage of employees' street clothing and uncontaminated materials 
and equipment.

o.  Competent Person:  In addition to the definition in 29 CFR 1926, 
Section .32(f), a person who is capable of identifying existing 
asbestos hazards as defined in 29 CFR 1926, Section .1101, 
selecting the appropriate control strategy, has the authority to 
take prompt corrective measures to eliminate them and has EPA 
Model Accreditation Plan (MAP) "Contractor/Supervisor" training; 
accreditation required by 40 CFR 763, Subpart E, Appendix C.

p.  Contractor/Supervisor:  Individual who supervises asbestos 
abatement work and has EPA Model Accreditation Plan 
"Contractor/Supervisor" training; accreditation required by 40 CFR 
763, Subpart E, Appendix C. 

q.  Critical Barrier:  One or more layers of plastic sealed over all 
openings into a regulated area or any other similarly placed 
physical barrier sufficient to prevent airborne asbestos in a 
regulated area from migrating to an adjacent area.

r.  Decontamination Area:  An enclosed area adjacent and connected to 
the regulated area and consisting of an equipment room, shower 
area, and clean room, which is used for the decontamination of 
workers, materials, and equipment that are contaminated with 
asbestos.

s.  Demolition:  The wrecking or taking out of any load-supporting 
structural member and any related razing, removing, or stripping 
of asbestos products.
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t.  Disposal Bag:  A 0.15 mm  thick, leak-tight plastic bag, 
pre-labeled in accordance with 29 CFR 1926, Section .1101, used 
for transporting asbestos waste from containment to disposal site.

u.  Disturbance:  Activities that disrupt the matrix of ACM, crumble 
or pulverize ACM, or generate visible debris from ACM.  
Disturbance includes cutting away small amounts of ACM, no greater 
than the amount which can be contained in 1 standard sized 
glovebag or waste bag, not larger than 1.5 m  in length and width 
in order to access a building component.

v.  Equipment Room or Area:  An area adjacent to the regulated area 
used for the decontamination of employees and their equipment.

w.  Employee Exposure:  That exposure to airborne asbestos that would 
occur if the employee were not using respiratory protective 
equipment.

x.  Fiber:  A fibrous particulate, 5 micrometers or longer, with a 
length to width ratio of at least 3 to 1.

y.  Friable ACM:  A term defined in 40 CFR 61, Subpart M and EPA 
340/1-90-018 meaning any material which contains more than 1 
percent asbestos, as determined using the method specified in 40 
CFR 763, Subpart E, Appendix A, Section 1, Polarized Light 
Microscopy (PLM), that when dry, can be crumbled, pulverized, or 
reduced to powder by hand pressure.  If the asbestos content is 
less than 10 percent, as determined by a method other than point 
counting by PLM, the asbestos content is verified by point 
counting using PLM.

z.  Glovebag:  Not more than a 1.5 by 1.5 m  impervious plastic 
bag-like enclosure affixed around an asbestos-containing material, 
with glove-like appendages through which material and tools may be 
handled.

aa.  High-Efficiency Particulate Air (HEPA) Filter:  A filter capable 
of trapping and retaining at least 99.97 percent of all 
mono-dispersed particles of 0.3 micrometers in diameter.

bb.  Homogeneous Area:  An area of surfacing material or thermal 
system insulation that is uniform in color and texture.

cc.  Industrial Hygienist:  A professional qualified by education, 
training, and experience to anticipate, recognize, evaluate, and 
develop controls for occupational health hazards.

dd.  Intact:  ACM which has not crumbled, been pulverized, or 
otherwise deteriorated so that the asbestos is no longer likely to 
be bound with its matrix.  Removal of "intact" asphaltic, 
resinous, cementitious products does not render the ACM non-intact 
simply by being separated into smaller pieces.

ee.  Model Accreditation Plan (MAP):  USEPA training accreditation 
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requirements for persons who work with asbestos as specified in 40 
CFR 763, Subpart E, Appendix C.

ff.  Modification:  A changed or altered procedure, material or 
component of a control system, which replaces a procedure, 
material or component of a required system.

gg.  Negative Exposure Assessment:  A demonstration by the Contractor 
to show that employee exposure during an operation is expected to 
be consistently below the OSHA Permissible Exposure Limits (PELs).

hh.  NESHAP:  National Emission Standards for Hazardous Air 
Pollutants.  The USEPA NESHAP regulation for asbestos is at 40 CFR 
61, Subpart M.

ii.  Nonfriable ACM:  A NESHAP term defined in 40 CFR 61, Subpart M 
and EPA 340/1-90-018 meaning any material containing more than 1 
percent asbestos, as determined using the method specified in 40 
CFR 763, Subpart E, Appendix A, Section 1, Polarized Light 
Microscopy, that, when dry, cannot be crumbled, pulverized or 
reduced to powder by hand pressure.

jj.  Nonfriable ACM (Category I):  A NESHAP term defined in 40 CFR 61, 
Subpart E and EPA 340/1-90-018 meaning asbestos-containing 
packings, gaskets, resilient floor covering, and asphalt roofing 
products containing more than 1 percent asbestos as determined 
using the method specified in 40 CFR 763, Subpart F, Appendix A, 
Section 1, Polarized Light Microscopy.

kk.  Nonfriable ACM (Category II):  A NESHAP term defined in 40 CFR 61, 
Subpart E and EPA 340/1-90-018 meaning any material, excluding 
Category I nonfriable ACM, containing more than 1 percent 
asbestos, as determined using the methods specified in 40 CFR 763, 
Subpart F, Appendix A, Section 1, Polarized Light Microscopy, that 
when dry, cannot be crumbled, pulverized, or reduced to powder by 
hand pressure.

ll.  Permissible Exposure Limits (PELs):

(1)  PEL-Time weighted average(TWA):  Concentration of asbestos 
not in excess of 0.1 fibers per cubic centimeter of air (f/cc) as 
an 8 hour time weighted average (TWA), as determined by the method 
prescribed in 29 CFR 1926, Section .1101, Appendix A, or the 
current version of NIOSH Pub No. 84-100 analytical method 7400.

(2)  PEL-Excursion Limit:  An airborne concentration of asbestos 
not in excess of 1.0 f/cc of air as averaged over a sampling 
period of 30 minutes as determined by the method prescribed in 29 
CFR 1926, Section .1101, Appendix A, or the current version of 
NIOSH Pub No. 84-100 analytical method 7400.

mm.  Regulated Area:  An OSHA term defined in 29 CFR 1926, Section 
.1101 meaning an area established by the Contractor to demarcate 
areas where Class I and II asbestos work is conducted; also any 
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adjoining area where debris and waste from such asbestos work 
accumulate; and an area within which airborne concentrations of 
asbestos exceed, or there is a reasonable possibility they may 
exceed, the permissible exposure limit.

nn.  Removal:  All operations where ACM is taken out or stripped from 
structures or substrates, and includes demolition operations.

oo.  Repair:  Overhauling, rebuilding, reconstructing, or 
reconditioning of structures or substrates, including 
encapsulation or other repair of ACM attached to structures or 
substrates.  If the amount of asbestos so "disturbed" cannot be 
contained in 1 standard glovebag or waste bag, Class I precautions 
are required.

pp.  Spills/Emergency Cleanups:  Cleanup of sizable amounts of 
asbestos waste and debris which has occurred, for example, when 
water damage occurs in a building, and sizable amounts of ACM are 
dislodged.  A Competent Person evaluates the site and ACM to be 
handled, and based on the type, condition and extent of the 
dislodged material, classifies the cleanup as Class I and II.  

qq.  Surfacing ACM:  Asbestos-containing material which contains more 
than 1% asbestos and is sprayed-on, troweled-on, or otherwise 
applied to surfaces, such as acoustical plaster on ceilings and 
fireproofing materials on structural members, or other materials 
on surfaces for acoustical, fireproofing, or other purposes.

rr.  Thermal system insulation (TSI) ACM:  ACM which contains more 
than 1% asbestos and is applied to pipes, fittings, boilers, 
breeching, tanks, ducts, or other interior structural components 
to prevent heat loss or gain or water condensation.

ss.  Transite:  A generic name for asbestos cement wallboard and pipe.

tt.  Worker:  Individual (not designated as the Competent Person or a 
supervisor) who performs asbestos work and has completed asbestos 
worker training required by 29 CFR 1926, Section .1101, to include 
EPA Model Accreditation Plan (MAP) "Worker" training; 
accreditation required by 40 CFR 763, Subpart E, Appendix C, if 
required by the OSHA Class of work to be performed or by the state 
where the work is to be performed.

1.3   DESCRIPTION OF WORK

Work in this section shall be performed for the Base Bid and Bid Option 
No.4 of the ASMP Air Deployment Facility Complex project, at Fort Bliss, 
Texas.   

Base Bid shall include abatement of asbestos-containing material (ACM) 
abatement from 11211 (fire station) prior to renovation.     

Bid Option No.4 shall include asbestos-containing material (ACM) abatement 
from Buildings 11315 (metal hangar) and 11314 (a 12-ft by 12-ft mechanical 
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building annexed to B/11315) prior to demolition. 

Asbestos survey was performed in March 1999 for B/11211 and B/11315 and 
analytical results are appended herein.  The ACM to be abated from B/11315 
is shown on the environmental drawing sheet no. H1, REGULATED MATERIAL 
SURVEY, LOCATIONS AND QUANTITIES, BUILDING NO. 11315.  The ACM to be abated 
from B/11211 is shown on the environmental drawing sheet no. H1, REGULATED 
MATERIAL SURVEY LOCATIONS AND QUANTITIES, BUILDINGS NO. 11211 and 11212 
FIRE STATION.  No ACM is detected in 11212.  However, asbestos survey was 
not performed for B/11314.  If ACM is suspected (Fort Bliss personnel is 
not awared of any suspicious ACM), the Contractor shall obtain bulk sample 
and analyze with EPA Method 600/R-93/116.     

A summary of work task data elements for each individual ACM abatement work 
task is included in Table 1, "Individual Work Task Data Elements" at the 
end of this section.  The Contractor shall prepare work task data elements 
for each individual ACM abatement item, if it is required for B/11314.  
Asbestos bulk sample analyses and abatement efforts for B/11314 shall be 
approved by the Contracting Officer.  The Contractor is responsible to 
verify all work tasks prior to abatement work.

This section describes procedures and equipment required to protect workers 
and environment from airborne asbestos fibers, ACM dust and debris.  The 
asbestos abatement activity involves OSHA Class I and Class II work.  The 
Contractor shall provide containment, storage, transportation and disposal 
of the generated ACM wastes.  The Contractor shall provide specific 
operational procedures in the Accident Prevention Plan and its sub 
components, the Asbestos Hazard Abatement Plan and Activity Hazard Analyses 
required in paragraph, SAFETY AND HEALTH PROGRAM AND PLANS.

1.3.1   Abatement Work Tasks

A summary of work task data elements for each individual ACM abatement work 
task is included in Table 1, "Individual Work Task Data Elements" at the 
end of this section.

1.3.2   Unexpected Discovery of Asbestos

For any previously untested building components suspected to contain 
asbestos and located in areas impacted by the work, the Contractor shall 
notify the Contracting Officer (CO) who will have the option of ordering up 
to six (6) bulk samples to be obtained at the Contractor's expense and 
delivered to a laboratory accredited under the National Institute of 
Standards and Technology (NIST) "National Voluntary Laboratory 
Accreditation Program (NVLAP)" and analyzed by PLM at no additional cost to 
the Government.  Any additional components identified as ACM that have been 
approved by the Contracting Officer for removal shall be removed by the 
Contractor and will be paid for by an equitable adjustment to the contract 
price under the CONTRACT CLAUSE titled "changes".  Sampling activities 
undertaken to determine the presence of additional ACM shall be conducted 
by personnel who have successfully completed the EPA Model Accreditation 
Plan (MAP) "Building Inspector" training course required by 40 CFR 763, 
Subpart E, Appendix C.
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1.4   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Materials and Equipment; FIO.

Manufacturer's catalog data for all materials and equipment to be used in 
the work, including brand name, model, capacity, performance 
characteristics and any other pertinent information.  Test results and 
certificates from the manufacturer of encapsulants substantiating 
compliance with performance requirements of this specification.  Material 
Safety Data Sheets for all chemicals to be used on-site in the same format 
as implemented in the Contractor's HAZARD COMMUNICATION PROGRAM.  Data 
shall include, but shall not be limited to, the following items:

a.  High Efficiency Filtered Air (HEPA) local exhaust equipment

b.  Vacuum cleaning equipment

c.  Pressure differential monitor for HEPA local exhaust equipment

d.  Air monitoring equipment

e.  Respirators

f.  Personal protective clothing and equipment

(1)  Coveralls
(2)  Underclothing
(3)  Other work clothing
(4)  Foot coverings
(5)  Hard hats
(6)  Eye protection
(7)  Other items required and approved by Contractors Designated 
IH and Competent Person

g.  Glovebag

h.  Duct Tape

i.  Disposal Containers

(1)  Disposal bags
(2)  Fiberboard drums
(3)  Paperboard boxes

j.  Sheet Plastic

(1)  Polyethylene Sheet - General
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(2)  Polyethylene Sheet - Flame Resistant
(3)  Polyethylene Sheet - Reinforced

k.  Wetting Agent

(1)  Amended Water
(2)  Removal encapsulant

l.  Strippable Coating

m.  Prefabricated Decontamination Unit

n.  Other items

o.  Chemical encapsulant

p.  Chemical encasement materials

q.  Material Safety Data Sheets (for all chemicals proposed)

SD-04 Drawings

Site Layout; GA.

Descriptions, detail project drawings, and site layout of each structure to 
include worksite containment area techniques, local exhaust ventilation 
system locations, decontamination units and load-out units, other temporary 
waste storage facility, access tunnels, location of temporary utilities 
(electrical, water, sewer) and boundaries of each regulated area.  Site 
Layout shall be submitted with the Contractor's Asbestos Hazard Abatement 
Plan. 

SD-08 Statements

Qualifications; GA.

A written report providing evidence of qualifications for personnel, 
facilities and equipment assigned to the work.

Training Program; FIO.

A copy of the written project site-specific training material as indicated 
in 29 CFR 1926, Section .1101 that will be used to train onsite employees.  
The training document shall be signed by the Contractor's Designated 
Certified Industrial Hygienist (CIH) and Competent Person.

Medical Requirements; FIO.

Physician's written opinion.

Encapsulants; GA.

Certificates stating that encapsulants meet the applicable specified 
performance requirements per paragraph ENCAPSULANTS.
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SD-09 Reports

Exposure Assessment and Air Monitoring; GA.

Initial exposure assessments, negative exposure assessments, air-monitoring 
results and documentation per paragraph EXPOSURE ASSESSMENT AND AIR 
MONITORING.

Local Exhaust Ventilation; FIO.

Pressure differential recordings.

Licenses, Permits and Notifications; GA.

Licenses, permits, and notifications submittal per paragraph LICENSES, 
PERMITS AND NOTIFICATIONS.  In addition, prior to start work, Contractor 
shall submit current medical certificate, training certificate and state 
license of each worker, including air monitoring technician.

SD-13 Certificates

Vacuum, Filtration and Ventilation Equipment; FIO.

Manufacturer's certifications showing compliance with ANSI Z9.2 for:

a.  Vacuums.

b.  Water filtration equipment.

c.  Ventilation equipment.

d.  Other equipment required to contain airborne asbestos fibers.

SD-18 Records

Respiratory Protection Program; GA.

Records of the respirator program per paragraph RESPIRATORY PROTECTION 
PROGRAM.

Safety and Health Program and Plans; GA.

Preparation of Accident Prevention Plan, Asbestos Hazard Abatement Plan, 
and Activity Hazard Analyses per paragraph SAFETY AND HEALTH PROGRAM AND 
PLANS.

Cleanup and Disposal; GA.

A copy of waste shipment records, weigh bills, delivery tickets, daily 
narrative log of work, descriptions of problems and resolutions, exposure 
assessment and analytical results shall be provided with the Closure Report.
The Closure Report shall be furnished to the Contracting Officer in at 
least 15 working days after completion of work in this section, and prior 
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to final payment.

1.5   QUALIFICATIONS

1.5.1   Written Qualifications and Organization Report

The Contractor shall furnish a written qualifications and organization 
report providing evidence of qualifications of the Contractor, Contractor's 
Project Supervisor, Designated Competent Person, supervisors and workers; 
Designated CIH (person assigned to project and firm name); independent 
testing laboratory (including name of firm, principal, and analysts who 
will perform analyses); all subcontractors to be used including disposal 
transportation and disposal facility firms, subcontractor supervisors, 
subcontractor workers; and any others assigned to perform asbestos 
abatement and support activities.  The report shall include an organization 
chart showing the Contractor's staff organization for this project by name 
and title, chain of command and reporting relationship with all 
subcontractors.  The report shall be signed by the Contractor, the 
Contractor's on-site project manager, Designated Competent Person, 
Designated CIH, designated testing laboratory and the principals of all 
subcontractors to be used.  The Contractor shall include the following 
statement in the report:  "By signing this report I certify that the 
personnel I am responsible for during the course of this project fully 
understand the contents of 29 CFR 1926, Section .1101, 40 CFR 61, Subpart 
M, and the federal, state and local requirements specified in paragraph 
SAFETY AND HEALTH PROGRAM AND PLANS for those asbestos abatement activities 
that they will be involved in."

1.5.2   Specific Requirements

The Contractor shall designate in writing, personnel meeting the following 
qualifications:

a.  Designated Competent Person:  The name, address, telephone number, 
and resume of the Contractor's Designated Competent Person shall 
be provided.  Evidence that the full-time Designated Competent 
Person is qualified in accordance with 29 CFR 1926, Sections .32 
and .1101, has EPA Model Accreditation Plan (MAP) 
"Contractor/Supervisor" training accreditation required by 40 CFR 
763, Subpart E, Appendix C, and is experienced in the 
administration and supervision of asbestos abatement projects, 
including exposure assessment and monitoring, work practices, 
abatement methods, protective measures for personnel, setting up 
and inspecting asbestos abatement work areas, evaluating the 
integrity of containment barriers, placement and operation of 
local exhaust systems, ACM generated waste containment and 
disposal procedures, decontamination units installation and 
maintenance requirements, site safety and health requirements, 
notification of other employees on-site, etc.  The duties of the 
Competent Person shall include the following:  controlling entry 
to and exit from the regulated area; supervising any employee 
exposure monitoring required by 29 CFR 1926, Section .1101; 
ensuring that all employees working within a regulated area wear 
the appropriate personal protective equipment (PPE), are trained 
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in the use of appropriate methods of exposure control, and use the 
hygiene facilities and decontamination procedures specified; and 
ensuring that engineering controls in use are in proper operating 
conditions and are functioning properly.  The Designated Competent 
Person shall be responsible for compliance with applicable 
federal, state and local requirements, the Contractor's Accident 
Prevention Plan, Asbestos Hazard Abatement Plan, and Activity 
Hazard Analyses.  The Designated Competent Person shall provide, 
and the Contractor shall submit, the "Contractor/Supervisor" 
course completion certificate and the most recent certificate for 
required refresher training with the employee "Certificate of 
Worker Acknowledgment" required by this paragraph.  The Contractor 
shall submit evidence that this person has a minimum of 2 years of 
on-the-job asbestos abatement experience relevant to OSHA 
competent person requirements.  The Designated Competent Person 
shall be on-site at all times during the conduct of this project.

b.  Project Supervisors:  The Contractor shall provide the name, 
address, telephone number, and resume of the Project Supervisor 
who have responsibility to implement the Accident Prevention Plan, 
including the Asbestos Hazard Abatement Plan and Activity Hazard 
Analyses, the authority to direct work performed under this 
contract and verify compliance, and have EPA Model Accreditation 
Plan (MAP) "Contractor/Supervisor" training accreditation required 
by 40 CFR 763, Subpart E, Appendix C.  The Project Supervisor  
shall provide, and the Contractor shall submit, the 
"Contractor/Supervisor" course completion certificate and the most 
recent certificate for required refresher training with the 
employee "Certificate of Worker Acknowledgment" required by this 
paragraph.  The Contractor shall submit evidence that the Project 
Supervisor has a minimum of 2 years of on-the-job asbestos 
abatement experience relevant to project supervisor 
responsibilities.

c.  Designated Certified Industrial Hygienist (CIH) and Industrial 
Hygiene Technician (IHT):  The Contractor shall provide the name, 
address, telephone number, resume and other information specified 
below for the IHT selected to prepare the Contractor's Asbestos 
Hazard Abatement Plan, prepare and perform training, direct air 
monitoring and assist the Contractor's Competent Person in 
implementing and ensuring that safety and health requirements are 
complied with during the performance of all required work.  The 
Designated CIH shall be a person who is board certified in the 
practice of industrial hygiene as determined and documented by the 
American Board of Industrial Hygiene (ABIH), has EPA Model 
Accreditation Plan (MAP) "Contractor/Supervisor" training 
accreditation required by 40 CFR 763, Subpart E, Appendix C, and 
has a minimum of 2 years of comprehensive experience in planning 
and overseeing asbestos abatement activities.  The Contractor 
shall submit the designated CIH and IHT's "Contractor/Supervisor" 
course completion certificate and the most recent certificate for 
required refresher training with the employee "Certificate of 
Worker Acknowledgment" required by this paragraph.  The Designated 
CIH shall be completely independent from the Contractor according 
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to federal, state, or local regulations; that is, shall not be a 
Contractor's employee or be an employee or principal of a firm in 
a business relationship with the Contractor negating such 
independent status.  A copy of the Designated CIH's current valid 
ABIH certification shall be included.  The Designated CIH shall be 
on-site when requested by the IHT for the duration of asbestos 
activities and shall be available for emergencies.  The Contractor 
shall submit, the name, address, telephone numbers and resumes IHT 
who will be performing on-site tasks under the guidance of the 
Designated CIH.  IHT supporting the Designated CIH shall have a 
current  air monitoring technician license with the Texas 
Department of Health, section 295.52, in accordance with Texas 
Asbestos Health Protection Rules and a minimum of 2 years of 
practical on-site asbestos abatement experience.  The formal 
reporting relationship between the Designated CIH, the IHT, the 
Designated Competent Person, and the Contractor shall be indicated 
in the Contractor's Asbestos Hazard Abatement Plan.

d.  Asbestos Abatement Workers:  Asbestos abatement workers shall meet 
the requirements contained in 29 CFR 1926, Section .1101, 40 CFR 61, 
Subpart M, and other applicable federal, state and local 
requirements.  Worker training documentation shall be provided as 
required on the "Certificate of Workers Acknowledgment" in this 
paragraph.

e.  Worker Training and Certification of Worker Acknowledgment:  
Training documentation will be required for each employee who will 
perform OSHA Class I, Class II, Class III, or Class IV asbestos 
abatement operations.  Such documentation shall be submitted on a 
Contractor generated form titled "Certificate of Workers 
Acknowledgment", to be completed for each employee in the same 
format and containing the same information as the example 
certificate at the end of this section.  Training course 
completion certificates (initial and most recent update refresher) 
required by the information checked on the form shall be attached.

f.  Physician:  The Contractor shall provide the name, medical 
qualifications, address, telephone number and resume of the 
physician who will or has performed the medical examinations and 
evaluations of the persons who will conduct the asbestos abatement 
work tasks.  The physician shall be currently licensed by the 
state where the workers will be or have been examined, have 
expertise in pneumoconiosis and shall be responsible for the 
determination of medical surveillance protocols and for review of 
examination/test results performed in compliance with 29 CFR 1926, 
Section .1101 and paragraph MEDICAL REQUIREMENTS.  The physician 
shall be familiar with the site's hazards and the scope of this 
project. 

g.  First Aid and CPR Trained Persons:  The names of at least 2 
persons who are currently trained in first aid and CPR by the 
American Red Cross or other approved agency shall be designated 
and shall be onsite at all times during site operations.  They 
shall be trained in universal precautions and the use of PPE as 
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described in the Bloodborne Pathogens Standard of 29 CFR 1910, 
Section .1030 and shall be included in the Contractor's Bloodborne 
Pathogen Program.  These persons may perform other duties but 
shall be immediately available to render first aid when needed.  A 
copy of each designated person's current valid First Aid and CPR 
certificate shall be provided.

h.  Independent Testing Laboratory:  The Contractor shall provide the 
name, address and telephone number of the independent testing 
laboratory selected to perform the sample analyses and report the 
results.  The testing laboratory shall be completely independent 
from the Contractor as recognized by federal, state or local 
regulations.  Written verification of the following criteria, 
signed by the testing laboratory principal and the Contractor, 
shall be submitted:

(1)  Phase contrast microscopy (PCM):  The laboratory is fully 
equipped and proficient in conducting PCM of airborne samples 
using the methods specified by 29 CFR 1926, Section .1101, OSHA 
method ID-160, the most current version of NIOSH Pub No. 84-100 
Method 7400, and NIOSH Pub No. 84-100 Method 7402, transmission 
electron microscopy (TEM); the laboratory is currently judged 
proficient (classified as acceptable) in counting airborne 
asbestos samples by PCM by successful participation in each of the 
last 4 rounds in the American Industrial Hygiene Association 
(AIHA) Proficiency Analytical Testing (PAT) Program; the names of 
the selected microscopists who will analyze airborne samples by 
PCM with verified documentation of their proficiency to conduct 
PCM analyses by being judged proficient in counting samples as 
current participating analysts in the AIHA PAT Program, and having 
successfully completed the Asbestos Sampling and Analysis course 
(NIOSH 582 or equivalent) with a copy of course completion 
certificate provided; when the PCM analysis is to be conducted 
onsite, documentation shall be provided certifying that the onsite 
analyst meets the same requirements.

(2)  Polarized light microscopy (PLM):  The laboratory is fully 
equipped and proficient in conducting PLM analyses of suspect ACM 
bulk samples in accordance with 40 CFR 763, Subpart E, Appendix E; 
the laboratory is currently accredited by NIST under the NVLAP for 
bulk asbestos analysis and will use analysts (names shall be 
provided) with demonstrated proficiency to conduct PLM to include 
its application to the identification and quantification of 
asbestos content.

(3)  Transmission electron microscopy (TEM):  The laboratory is 
fully equipped and proficient in conducting TEM analysis of 
airborne samples using the mandatory method specified by 40 CFR 763, 
Subpart E, Appendix E; the laboratory is currently accredited by 
NIST under the NVLAP for airborne sample analysis of asbestos by 
TEM; the laboratory will use analysts (names shall be provided) 
that are currently evaluated as competent with demonstrated 
proficiency under the NIST NVLAP for airborne sample analysis of 
asbestos by TEM.  The laboratory is proficient in conducting 
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analysis for low asbestos concentration, enhanced analysis of 
floor tiles and bulk materials where multiple layers are present, 
using an improved EPA test method titled, "Method for the 
Determination of Asbestos in Bulk Building Materials".

(4)  PCM/TEM:  The laboratory is fully equipped and each analyst 
(name shall be provided) possesses demonstrated proficiency in 
conducting PCM and TEM analysis of airborne samples using NIOSH 
Pub No. 84-100Method 7400 PCM and NIOSH Pub No. 84-100 Method 7402 
(TEM confirmation of asbestos content of PCM results) from the 
same filter.

i.  Disposal Facility, Transporter:  The Contractor shall provide 
written evidence that the landfill to be used is approved for 
asbestos disposal by the state local regulatory agencies.  Copies 
of signed agreements between the Contractor (including 
subcontractors and transporters) and the asbestos waste disposal 
facility to accept and dispose of all asbestos containing waste 
generated during the performance of this contract shall be 
provided.  Qualifications shall be provided for each subcontractor 
or transporter to be used, indicating previous experience in 
transport and disposal of asbestos waste to include all required 
state and local waste hauler requirements for asbestos.  The 
Contractor and transporters shall meet the DOT requirements of 49 
CFR 171, 49 CFR 172, and 49 CFR 173 as well as registration 
requirements of 49 CFR 107 and other applicable state or local 
requirements.  The disposal facility shall meet the requirements 
of 40 CFR 61, Sections .154 or .155, as required in 40 CFR 61, 
Section .150(b), and other applicable state or local requirements.

1.5.3   Federal, State or Local Citations on Previous Projects

The Contractor and all subcontractors shall submit a statement, signed by 
an officer of the company, containing a record of any citations issued by 
Federal, State or local regulatory agencies relating to asbestos activities 
(including projects, dates, and resolutions); a list of penalties incurred 
through non-compliance with asbestos project specifications, including 
liquidated damages, overruns in scheduled time limitations and resolutions; 
and situations in which an asbestos-related contract has been terminated 
(including projects, dates, and reasons for terminations).  If there are 
none, a negative declaration signed by an officer of the company shall be 
provided.

1.6   REGULATORY REQUIREMENTS

In addition to detailed requirements of this specification, work performed 
under this contract shall comply with EM 385-1-1, applicable federal, 
state, and local laws, ordinances, criteria, rules and regulations 
regarding handling, storing, transporting, and disposing of asbestos waste 
materials.  This includes, but is not limited to, OSHA standards, 29 CFR 
1926, especially Section .1101, 40 CFR 61, Subpart M and 40 CFR 763.  
Matters of interpretation of standards shall be submitted to the 
appropriate administrative agency for resolution before starting work.  
Where the requirements of this specification, applicable laws, criteria, 
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ordinances, regulations, and referenced documents vary, the most stringent 
requirements shall apply.  The following state and local laws, rules and 
regulations regarding demolition, removal, encapsulation, construction 
alteration, repair, maintenance, renovation, spill/emergency cleanup, 
housekeeping, handling, storing, transporting and disposing of asbestos 
material apply:  Texas Asbestos Health Protection Rules.

1.7   SAFETY AND HEALTH PROGRAM AND PLANS

The Contractor's Designated CIH shall develop and submit a written 
comprehensive site-specific Accident Prevention Plan at least 30 days prior 
to the preconstruction conference.  The Accident Prevention Plan shall 
address requirements of EM 385-1-1, Appendix A, covering onsite work to be 
performed by the Contractor and subcontractors.  The Accident Prevention 
Plan shall incorporate an Asbestos Hazard Abatement Plan, and Activity 
Hazard Analyses as separate appendices into one site specific Accident 
Prevention Plan document.  Any portions of the Contractor's overall Safety 
and Health Program that are referenced in the Accident Prevention Plan, 
e.g., respirator program, hazard communication program, confined space 
entry program, etc., shall be included as appendices to the Accident 
Prevention Plan.  The plan shall take into consideration all the individual 
asbestos abatement work tasks identified in Table 1.  The plan shall be 
prepared,  signed (and sealed, including certification number if required), 
and dated by the Contractor's Designated CIH, Competent Person, and Project 
Supervisor.

1.7.1   Asbestos Hazard Abatement Plan Appendix

The Asbestos Hazard Abatement Plan appendix to the Accident Prevention Plan 
shall include, but not be limited to, the following:

a.  The personal protective equipment to be used;

b.  The location and description of regulated areas including clean 
and dirty areas, access tunnels, and decontamination unit (clean 
room, shower room, equipment room, storage areas such as load-out 
unit);

c.  Initial exposure assessment in accordance with 29 CFR 1926, 
Section .1101;

d.  Level of supervision;

e.  Method of notification of other employers at the worksite;

f.  Abatement method to include containment and control procedures;

g.  Interface of trades involved in the construction;

h.  Sequencing of asbestos related work;

i.  Storage and disposal procedures and plan;

j.  Type of wetting agent and asbestos encapsulant to be used;
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k.  Location of local exhaust equipment;

l.  Air monitoring methods (i.e. personal, environmental and clearance
);

m.  Bulk sampling and analytical methods (if required and as approved 
by the Contracting Officer);

n.  A detailed description of the method to be employed in order to 
control the spread of ACM wastes and airborne fiber concentrations;

o.  Fire and medical emergency response procedures;

p.  The security procedures to be used for all regulated areas.

q.  The type of hygiene facility to be used.

r.  The surfaces that required pre-cleaning for each abatement task.

1.7.2   Activity Hazard Analyses Appendix

Activity Hazard Analyses, for each major phase of work, shall be submitted 
and updated during the project.  The Activity Hazard Analyses format shall 
be in accordance with  EM 385-1-1 (Section 1, Figure 1-1).  The analysis 
shall define the activities to be performed for a major phase of work, 
identify the sequence of work, the specific hazards anticipated, and the 
control measures to be implemented to eliminate or reduce each hazard to an 
acceptable level.  Work shall not proceed on that phase until the Activity 
Hazard Analyses has been accepted and a preparatory meeting has been 
conducted by the Contractor to discuss its contents with everyone engaged 
in the activities, including the onsite Government representatives.  The 
Activity Hazard Analyses shall be continuously reviewed and, when 
appropriate, modified to address changing site conditions or operations.

1.8   PRECONSTRUCTION CONFERENCE AND ONSITE SAFETY

The Contractor and the Contractor's Designated Competent Person, Project 
Supervisor, and Designated CIH shall meet with the Contracting Officer 
prior to beginning work at a preconstruction conference to discuss the 
details of the Contractor's submitted Accident Prevention Plan to include 
the Asbestos Hazard Abatement Plan and Activity Hazard Analyses appendices. 
Deficiencies in the Accident Prevention Plan will be discussed and the 
Accident Prevention Plan shall be revised to correct the deficiencies and 
resubmitted for acceptance.  Any changes required in the specification as a 
result of the Accident Prevention Plan shall be identified specifically in 
the plan to allow for free discussion and acceptance by the Contracting 
Officer, prior to the start of work.  On-site work shall not begin until 
the Accident Prevention Plan has been accepted.  A copy of the written 
Accident Prevention Plan shall be maintained on-site.  Changes and 
modifications to the accepted Accident Prevention Plan shall be made with 
the knowledge and concurrence of the Designated CIH, the Project 
Supervisor, Designated Competent Person, and the Contracting Officer.  
Should any unforeseen hazard become evident during the performance of the 
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work, the Designated CIH shall bring such hazard to the attention of the 
Project Supervisor, Designated Competent Person, and the Contracting 
Officer, both verbally and in writing, for resolution as soon as possible.  
In the interim, all necessary action shall be taken by the Contractor to 
restore and maintain safe working conditions in order to safeguard on-site 
personnel, visitors, the public, and the environment.  Once accepted by the 
Contracting Officer, the Accident Prevention Plan, including the Asbestos 
Hazard Abatement Plan and Activity Hazard Analyses will be enforced as if 
an addition to the contract.  Disregarding the provisions of this contract 
or the accepted Accident Prevention Plan will be cause for stopping of 
work, at the discretion of the Contracting Officer, until the matter has 
been rectified.

1.9   SECURITY

Fenced and locked security area shall be provided for each regulated area.  
A log book shall be kept documenting entry into and out of the regulated 
area.  Entry into regulated areas shall only be by personnel authorized by 
the Contractor and the Contracting Officer.  Personnel authorized to enter 
regulated areas shall be trained, be medically evaluated, and wear the 
required personal protective equipment for the specific regulated area to 
be entered.

1.10   MEDICAL REQUIREMENTS

Medical requirements shall conform to 29 CFR 1926, Section .1101.

1.10.1   Medical Examinations

Before being exposed to airborne asbestos fibers, workers shall be provided 
with a medical examination as required by 29 CFR 1926, Section .1101 and 
other pertinent state or local requirements.  This requirement shall have 
been satisfied within the last 12 months.  The same medical examination 
shall be given on an annual basis to employees engaged in an occupation 
involving asbestos and within 30 calendar days before or after the 
termination of employment in such occupation.  X-ray films of asbestos 
workers shall be identified to the consulting radiologist and medical 
record jackets shall be marked with the word "asbestos."

1.10.1.1   Information Provided to the Physician

The Contractor shall provide the following information in writing to the 
examining physician:

a.  A copy of 29 CFR 1926, Section .1101 and Appendices D, E, G, and I;

b.  A description of the affected employee's duties as they relate to 
the employee's exposure; a copy of 29 CFR 1910, Section .134 and 
Appendix D;

c.  The employee's representative exposure level or anticipated 
exposure level;

d.  A description of any personal protective and respiratory equipment 
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used or to be used; and all supplemental information in compliance 
with 29 CFR 1910, Section .134 (e);

e.  Information from previous medical examinations of the affected 
employee that is not otherwise available to the examining 
physician.

1.10.1.2   Written Medical Opinion

For each worker, a written medical opinion prepared and signed by a 
licensed physician indicating the following:

a.  Summary of the results of the examination.

b.  The potential for an existing physiological condition that would 
place the employee at an increased risk of health impairment from 
exposure to asbestos.

c.  The ability of the individual to wear personal protective 
equipment, including respirators, while performing strenuous work 
tasks under cold and/or heat stress conditions.

d.  A statement that the employee has been informed of the results of 
the examination, provided with a copy of the results, informed of 
the increased risk of lung cancer attributable to the combined 
effect of smoking and asbestos exposure, and informed of any 
medical condition that may result from asbestos exposure.

1.10.2   Medical and Exposure Records

Complete and accurate records shall be maintained of each employee's 
medical examinations, medical records, and exposure data, as required by 29 
CFR 1910, Section .1910.20 and 29 CFR 1926, Section .1101 for a period of 30
years after termination of employment.  Records of the required medical 
examinations and exposure data shall be made available, for inspection and 
copying, to the Assistant Secretary of Labor for Occupational Safety and 
Health (OSHA) or authorized representatives of the employee and an 
employee's physician upon request of the employee or former employee.  A 
copy of the required medical certification for each employee shall be 
maintained on file at the worksite for review, as requested by the 
Contracting Officer or the representatives.

1.11   TRAINING PROGRAM

1.11.1   General Training Requirements

The Contractor shall establish a training program as specified by EPA Model 
Accreditation Plan (MAP), training requirements at 40 CFR 763, Subpart E, 
Appendix C, the State of Texas, Sections 295.64 and 295.65, OSHA 
requirements at 29 CFR 1926, Section .1101(k)(9), and this specification.  
Contractor employees shall complete the required training for the type of 
work they are to perform and such training shall be documented and provided 
to the Contracting Officer as specified in paragraph QUALIFICATIONS.
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1.11.2   Project Specific Training

Prior to commencement of work, each worker shall be instructed by the 
Contractor's Designated IH and Competent Person in the following project 
specific training:

a.  The hazards and health effects of the specific types of ACM to be 
abated;

b.  The content and requirements of the Contractor's Accident 
Prevention Plan to include the Asbestos Hazard Abatement Plan and 
Activity Hazard Analyses and site-specific safety and health 
precautions;

c.  Hazard Communication Program;

d.  Hands-on training for each asbestos abatement technique to be 
employed;

e.  Heat and/or cold stress monitoring specific to this project;

f.  Air monitoring program and procedures;

g.  Medical surveillance to include medical and exposure 
record-keeping procedures;

h.  The association of cigarette smoke and asbestos-related disease;

i.  Security procedures;

j.  Specific work practice controls and engineering controls required 
for each Class of work in accordance with 29 CFR 1926, Section 
.1101.

1.12   RESPIRATORY PROTECTION PROGRAM

The Contractor's Designated CIH  shall establish in writing, and implement 
a respiratory protection program in accordance with 29 CFR 1926, Section 
.1101, 29 CFR 1910, Section .134, ANSI Z88.2, CGA G-7, CGA G-7.1.  The 
Contractor's Designated IH shall establish minimum respiratory protection 
requirements based on measured or anticipated levels of airborne asbestos 
fiber concentrations encountered during the performance of the asbestos 
abatement work.  The Contractor's respiratory protection program shall 
include, but not be limited to, the following elements:

a.  The company policy, used for the assignment of individual 
responsibility, accountability, and implementation of the 
respiratory protection program.

b.  The standard operating procedures covering the selection and use 
of respirators.  Respiratory selection shall be determined by the 
hazard to which the worker is exposed.

c.  Medical evaluation by a physician or other licensed health care 
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professionals, with the Mandatory Evaluation Questionnaire in 29 
CFR 1910, Section .132, Appendix C for the employee's fit testing 
or workers who are required to use respirator (e) (1).

d.  Training in the proper use and limitations of respirators.

e.  Respirator fit-testing, i.e., quantitative, qualitative and 
individual functional fit checks.

f.  Regular cleaning and disinfection of respirators.

g.  Routine inspection of respirators during cleaning and after each 
use when designated for emergency use.

h.  Storage of respirators in convenient, clean, and sanitary 
locations.

i.  Surveillance of regulated area conditions and degree of employee 
exposure (e.g., through air monitoring).

j.  Regular evaluation of the continued effectiveness of the 
respiratory protection program.

k.  Recognition and procedures for the resolution of special problems 
as they affect respirator use (e.g., no facial hair that comes 
between the respirator face piece and face or interferes with 
valve function; prescription eye wear usage; contact lenses usage; 
etc.).

l.  Proper training in putting on and removing respirators.

1.12.1   Respiratory Fit Testing

A qualitative or quantitative fit test conforming to 29 CFR 1926, Section 
1101, Appendix C shall be conducted by the Contractor's Designated CIH for 
each Contractor worker required to wear a respirator, and for the 
Contracting Officer and authorized visitors who enter a regulated area 
where respirators are required to be worn.  A respirator fit test shall be 
performed for each worker wearing a negative-pressure respirator prior to 
initially wearing a respirator on this project and every 6 months 
thereafter.  The qualitative fit tests may be used only for testing the fit 
of negative-pressure air-purifying respirator that must achieve a fit facor 
of 100 or less.  If physical changes develop that will affect the fit, a 
new fit test for the worker shall be performed.  Functional fit checks 
shall be performed by employees each time a respirator is put on and in 
accordance with the manufacturer's recommendation.

1.12.2   Respirator Selection and Use Requirements

The Contractor shall provide respirators, and ensure that they are used as 
required by 29 CFR 1926, Section .1101 and 29 CFR 1910, Section .134and in 
accordance with the manufacturer's recommendations.  Respirators shall be 
jointly approved by the National Institute for Occupational Safety and 
Health (NIOSH), under the provisions of 42 CFR 84, N100, R100, P100 
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particulate filters for use in environments containing airborne asbestos 
fibers.  Personnel who handle ACM, enter regulated areas that require the 
wearing of a respirator, or who are otherwise carrying out abatement 
activities that require the wearing of a respirator, shall be provided with 
approved respirators that are fully protective of the worker at the 
measured or anticipated airborne asbestos concentration level to be 
encountered.  For air-purifying respirators, the particulate filter portion 
of the cartridges or canister approved for use in airborne asbestos 
environments shall be N100, R100, P100 particulate filters per42 CFR 84.  
The initial respirator selection and the decisions regarding the upgrading 
or downgrading of respirator type shall be made by the Contractor's IHT 
with documented approval of Designated CIH based on the measured or 
anticipated airborne asbestos fiber concentrations to be encountered (as 
recorded by the IHT).  Recommendations made by the Contractor's IHT to 
downgrade respirator type, with the written approval of the Designated CIH, 
shall be submitted in writing to the Contracting Officer.  The Contractor's 
Designated Competent Person, IHT in consultation with the Designated CIH, 
shall have the authority to take immediate action to upgrade or downgrade 
respiratory type when there is an immediate danger to the health and safety 
of the wearer.  Respirators shall be used in the following circumstances:

a.  During all Class I asbestos jobs.

b.  During all Class II work where the ACM is not removed in a 
substantially intact state.

c.  During all Class II work which is not performed using wet methods. 
 Respirators need not be worn during removal of ACM from sloped 
roofs when a negative exposure assessment has been made and ACM is 
removed in an intact state.

d.  During all Class II asbestos jobs where the Contractor does not 
produce a negative exposure assessment.

e.  Not Used.

f.  Not Used.

g.  During all work where employees are exposed above the PEL-TWA or 
PEL-Excursion Limit.

h.  In emergencies

1.12.3   Class I Work

There is no Class I work in Building 11315.  This paragraph is only 
applicable for the 2-inch diameter pipe wrap abatement in fire station 
11211 and if Thermal Insulating System is identified for abatement in 
B/11314 (which is very unlikely.) 

For Class I work, the Contractor shall provide:  (1) a tight-fitting, 
powered air purifying respirator equipped with N100, R100, or P100 filters, 
or (2) a full-facepiece supplied air respirator operated in the pressure 
demand mode, equipped with HEPA egress cartridges, or (3) an auxiliary 
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positive pressure self-contained breathing apparatus, for all employees 
within the regulated area where Class I work is being performed; provided 
that a negative exposure assessment has not been produced, and that the 
exposure level will not exceed 1 f/cc as an 8-hour time weighted average.  
A full-facepiece supplied air respirator, operated in the pressure demand 
mode, equipped with an auxiliary positive pressure self-contained breathing 
apparatus shall be provided under such conditions, if the exposure 
assessment indicates exposure levels above 1 f/cc as an 8-hour time 
weighted average.

1.12.4   Class II Work

The Contractor shall provide an air purifying respirator, other than a 
disposable respirator, equipped with high-efficiency filters whenever the 
employee performs Class II asbestos jobs where the Contractor does not 
produce a negative exposure assessment.

1.12.5   Sanitation

Employees who wear respirators shall be permitted to leave work areas to 
wash their faces and respirator facepieces whenever necessary to prevent 
skin irritation associated with respirator use.

1.13   HAZARD COMMUNICATION PROGRAM

A hazard communication program shall be established and implemented in 
accordance with 29 CFR 1926, Section .59.  Material safety data sheets 
(MSDSs) shall be provided for all hazardous materials brought onto the 
worksite.  One copy shall be provided to the Contracting Officer and 1 copy 
shall be included in the Contractor's Hazard Communication Program.

1.14   LICENSES, PERMITS AND NOTIFICATIONS

1.14.1   General Legal Requirements

Necessary licenses, permits and notifications shall be obtained in 
conjunction with the project's asbestos abatement, transportation and 
disposal actions and timely notification furnished of such actions as 
required by federal, state, regional, and local authorities.  The 
Contractor shall notify the Texas Department of Health, Division of 
Occupational Health, Asbestos Program Branch, Austin, Texas, in writing, at 
least 20 working days prior to the commencement of work, including the 
mandatory "Notification of Demolition and Renovation Record" form and other 
required notification documents.  Notification shall be by Certified Mail, 
Return Receipt Requested.  Notification shall be signed by a representative 
of the Directorate of Environment who has signature authority.  The 
Contractor shall furnish a copy of each signed document, annotated with the 
date of mailing, to the Contracting Officer, prior to the commencement of 
work.  Local fire department shall be notified 3 days before fire-proofing 
material is removed from a building and the notice shall specify whether or 
not the material contains asbestos.  A copy of the rental company's written 
acknowledgment and agreement shall be provided as required by paragraph 
RENTAL EQUIPMENT.  For licenses, permits, and notifications that the 
Contractor is responsible for obtaining, the Contractor shall pay any 
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associated fees or other costs incurred.

1.14.2   Litigation and Notification

The Contractor shall notify the Contracting Officer if any of the following 
occur:

a.  The Contractor or any of the subcontractors are served with notice 
of violation of any law, regulation, permit or license which 
relates to this contract;

b.  Proceedings are commenced which could lead to revocation of 
related permits or licenses; permits, licenses or other Government 
authorizations relating to this contract are revoked;

c.  Litigation is commenced which would affect this contract;

d.  The Contractor or any of the subcontractors become aware that 
their equipment or facilities are not in compliance or may fail to 
comply in the future with applicable laws or regulations.

1.15   PERSONAL PROTECTIVE EQUIPMENT

One (1) complete sets of personal protective equipment shall be made 
available to the Contracting Officer and authorized visitors for entry to 
the regulated area.  Contracting Officer and authorized visitors shall be 
provided with training equivalent to that provided to Contractor employees 
in the selection, fitting, and use of the required personal protective 
equipment and the site safety and health requirements.  Contractor workers 
shall be provided with personal protective clothing and equipment and the 
Contractor shall ensure that it is worn properly.  The Contractor's 
Designated CIH and Designated Competent Person shall select and approve all 
the required personal protective clothing and equipment to be used.

1.15.1   Respirators

Respirators shall be in accordance with paragraph RESPIRATORY PROTECTION 
PROGRAM.

1.15.2   Whole Body Protection

Personnel exposed to airborne concentrations of asbestos that exceed the 
PELs, or for all OSHA Classes of work for which a required negative 
exposure assessment is not produced, shall be provided with whole body 
protection and such protection shall be worn properly.  The Contractor's 
Designated CIH and Competent Person shall select and approve the whole body 
protection to be used.  The Competent Person shall examine work suits worn 
by employees at least once per work shift for rips or tears that may occur 
during performance of work.  When rips or tears are detected while an 
employee is working, rips and tears shall be immediately mended, or the 
work suit shall be immediately replaced.  Disposable whole body protection 
shall be disposed of as asbestos contaminated waste upon exiting from the 
regulated area.  Reusable whole body protection worn shall be either 
disposed of as asbestos contaminated waste upon exiting from the regulated 
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area or be properly laundered in accordance with 29 CFR 1926, Section 
.1101.  Whole body protection used for asbestos abatement shall not be 
removed from the worksite by a worker to be cleaned.  Recommendations made 
by the Contractor's IHT (with written approval of Designated CIH) to 
downgrade whole body protection shall be submitted in writing to the 
Contracting Officer.  The Contractor's Designated Competent Person, IHT, in 
consultation with the Designated CIH, has the authority to take immediate 
action to upgrade or downgrade whole body protection when there is an 
immediate danger to the health and safety of the wearer.

1.15.2.1   Coveralls

Disposable-breathable coveralls with a zipper front shall be provided as 
described in the accepted Contractor's Asbestos Hazard Abatement Plan.  
Sleeves shall be secured at the wrists, and foot coverings secured at the 
ankles.  

1.15.2.2   Underwear

Disposable underwear shall be provided.  If reusable underwear are used, 
they shall be disposed of as asbestos contaminated waste or laundered in 
accordance with 29 CFR 1926, Section .1101.  Asbestos abatement workers 
shall not remove contaminated reusable underwear worn during abatement of 
ACM from the site to be laundered.

1.15.2.3   Work Clothing

An additional coverall shall be provided when the abatement and control 
method employed does not provide for the exit from the regulated area 
directly into an attached decontamination unit.  Cloth work clothes for 
wear under the protective coverall, and foot coverings, shall be provided 
when work is being conducted in low temperature conditions.  Cloth work 
clothes shall be either disposed of as asbestos contaminated waste or 
properly laundered in accordance with 29 CFR 1926, Section .1101.

1.15.2.4   Gloves

Gloves shall be provided to protect the hands.  Where there is the 
potential for hand injuries (i.e., scrapes, punctures, cuts, etc.) a 
suitable glove shall be provided and used.

1.15.2.5   Foot Coverings

Cloth socks shall be provided and worn next to the skin.  Footwear, as 
required by OSHA and EM 385-1-1, that is appropriate for safety and health 
hazards in the area shall be worn.  Rubber boots shall be used in moist or 
wet areas.  Reusable footwear removed from the regulated area shall be 
thoroughly decontaminated or disposed of as ACM waste.  Disposable 
protective foot covering shall be disposed of as ACM waste.  If rubber 
boots are not used, disposable foot covering shall be provided.

1.15.2.6   Head Covering

Hood type disposable head covering shall be provided.  In addition, 
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protective head gear (hard hats) shall be provided as required.  Hard hats 
shall only be removed from the regulated area after being thoroughly 
decontaminated.

1.15.2.7   Protective Eye Wear

Eye protection provided shall be in accordance with ANSI Z87.1.

1.16   HYGIENE FACILITIES AND PRACTICES

The Contractor shall establish a decontamination area for the 
decontamination of employees, material and equipment.  The Contractor shall 
ensure that employees enter and exit the regulated area through the 
decontamination area.

1.16.1   Shower Facilities

Shower facilities, when provided, shall comply with 29 CFR 1910, Section 
.141(d)(3).

1.16.2   3-Stage Decontamination Area

A temporary negative pressure decontamination unit that is adjacent and 
attached in a leak-tight manner to the regulated area shall be provided as 
described in the accepted Contractor's Asbestos Hazard Abatement Plan.   
Utilization of prefabricated units shall have prior approval of the 
Contracting Officer.  The decontamination unit shall have an equipment room 
and a clean room separated by a shower that complies with 29 CFR 1910, 
Section .141 (unless the Contractor can demonstrate that such facilities 
are not feasible).  Equipment and surfaces of containers filled with ACM 
shall be cleaned prior to removing them from the equipment room or area.  
Surfaces of the equipment room shall be wet wiped 2 times after each shift. 
 Materials used for wet wiping shall be disposed of as asbestos 
contaminated waste.  Two separate lockers shall be provided for each 
asbestos worker, one in the equipment room and one in the clean room.  Hot 
water service may be secured from the building hot water system provided 
backflow protection is installed by the Contractor at the point of 
connection.   Should sufficient hot water be unavailable, the Contractor 
shall provide a minimum 160 L  electric water heater with minimum recovery 
rate of 80 L  per hour and a temperature controller for each showerhead.  
The Contractor shall provide a minimum of 2 showers.  Instantaneous type 
in-line water heater may be incorporated at each shower head in lieu of hot 
water heater, upon approval by the Contracting Officer.  Flow and 
temperature controls shall be located within the shower and shall be 
adjustable by the user.  The wastewater pump shall be sized for 1.25 times 
the showerhead flow-rate at a pressure head sufficient to satisfy the 
filter head loss and discharge line losses.  The pump shall supply a 
minimum 1.6 L/s  flow with 10.7 m  of pressure head.  Used shower water 
shall be collected and filtered to remove asbestos contamination.  Filters 
and residue shall be disposed of as asbestos contaminated material, per 
DETAIL SHEETS 9 and 14. Filtered water shall be discharged to the sanitary 
system.  Wastewater filters shall be installed in series with the first 
stage pore size of 20 microns and the second stage pore size of 5 microns.  
The floor of the decontamination unit's clean room shall be kept dry and 
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clean at all times.  Water from the shower shall not be allowed to wet the 
floor in the clean room.  Surfaces of the clean room and shower shall be 
wet-wiped 2 times after each shift change with a disinfectant solution.  
Proper housekeeping and hygiene requirements shall be maintained.  Soap and 
towels shall be provided for showering, washing and drying.  Any cloth 
towels provided shall be disposed of as ACM waste or shall be laundered in 
accordance with 29 CFR 1926, Section .1101.

1.16.3   Load-Out Unit

A temporary load-out unit that is adjacent and connected to the regulated 
area shall be provided as described in the Contractor's Asbestos Hazard 
Abatement Plan.  Utilization of prefabricated units shall have prior 
approval of the Contracting Officer.  The load-out unit shall be attached 
in a leak-tight manner to each regulated area.  Surfaces of the load-out 
unit shall be adequately wet-wiped 2 times after each shift change.  
Materials used for wet wiping shall be disposed of as asbestos contaminated 
waste.

1.16.4   Single Stage Decontamination Area

A decontamination area (equipment room/area) shall be provided for Class I 
work involving less than 7.5 m or 0.9 square meters of TSI or surfacing 
ACM, and for Class II asbestos work operations where exposures exceed the 
PELs or where there is no negative exposure assessment produced before the 
operation.  The equipment room or area shall be adjacent to the regulated 
area for the decontamination of employees, material, and their equipment 
which is contaminated with asbestos.  The equipment room or area shall 
consist of an area covered by an impermeable drop cloth on the floor or 
horizontal working surface.  The area must be of sufficient size to 
accommodate cleaning of equipment and removing personal protective 
equipment without spreading contamination beyond the area.  Surfaces of the 
equipment room shall be wet wiped 2 times after each shift.  Materials used 
for wet wiping shall be disposed of as asbestos contaminated waste.

1.16.5   Not Used

1.16.6   Decontamination Area Entry Procedures

The Contractor shall ensure that employees entering the decontamination 
area through the clean room or clean area:

a.  Remove street clothing in the clean room or clean area and deposit 
it in lockers.

b.  Put on protective clothing and respiratory protection before 
leaving the clean room or clean area.

c.  Pass through the equipment room to enter the regulated area.

1.16.7   Decontamination Area Exit Procedures

The Contractor shall ensure that the following procedures are followed:
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a.  Before leaving the regulated area, respirators shall be worn while 
employees remove all gross contamination and debris from their 
work clothing using a HEPA vacuum.

b.  Employees shall remove their protective clothing in the equipment 
room and deposit the clothing in labeled impermeable bags or 
containers (see Detail Sheets 9 and 14) for disposal and/or 
laundering.

c.  Employees shall not remove their respirators in the equipment room.

d.  Employees shall shower prior to entering the clean room.  If a 
shower has not been located between the equipment room and the 
clean room or the work is performed outdoors, the Contractor shall 
ensure that employees engaged in Class I asbestos jobs:  a) Remove 
asbestos contamination from their work suits in the equipment room 
or decontamination area using a HEPA vacuum before proceeding to a 
shower that is not adjacent to the work area; or b) Remove their 
contaminated work suits in the equipment room, without cleaning 
worksuits, and proceed to a shower that is not adjacent to the 
work area.

e.  After showering, employees shall enter the clean room before 
changing into street clothes.

1.16.8   Lunch Areas

The Contractor shall provide lunch areas in which the airborne 
concentrations of asbestos are below 0.01 f/cc.

1.16.9   Smoking

Smoking, if allowed by the Contractor, shall only be permitted in 
designated areas approved by the Contracting Officer.

1.17   REGULATED AREAS

All Class I and II asbestos work shall be conducted within regulated areas. 
 The regulated area shall be demarcated to minimize the number of persons 
within the area and to protect persons outside the area from exposure to 
airborne asbestos.  Where critical barriers or negative pressure enclosures 
are used, they shall demarcate the regulated area.  Access to regulated 
areas shall be limited to authorized persons.  The Contractor shall control 
access to regulated areas, ensure that only authorized personnel enter, and 
verify that Contractor required medical surveillance, training and 
respiratory protection program requirements are met prior to allowing 
entrance.

1.18   WARNING SIGNS AND TAPE

Warning signs and tape printed bilingually, in English and Spanish shall be 
provided at the regulated boundaries and entrances to regulated areas.  The 
Contractor shall ensure that all personnel working in areas contiguous to 
regulated areas comprehend the warning signs.  Signs shall be located to 
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allow personnel to read the signs and take the necessary protective steps 
required before entering the area.  Warning signs shall be in vertical 
format conforming to 29 CFR 1910 and 29 CFR 1926, Section .1101, a minimum 
of 500 by 350 mm , and displaying the following legend in the lower panel:

DANGER
ASBESTOS

CANCER AND LUNG DISEASE HAZARD
AUTHORIZED PERSONNEL ONLY

PELIGRO
ASBESTOS

PRECAUCION ENFERMEDADES DEL CANCER Y PULMON
AUTHORIZADO PERSOBAL SOLAMANTE

Spacing between lines shall be at least equal to the height of the upper of 
any two lines.  Warning tape shall be provided.  Decontamination unit 
signage shall be posted.

1.19   WARNING LABELS

Warning labels shall be affixed to all asbestos disposal containers used to 
contain asbestos materials, scrap, waste debris, and other products 
contaminated with asbestos.  Containers with preprinted warning labels 
conforming to requirements are acceptable.  Warning labels shall conform to 
29 CFR 1926, Section .1101 and shall be of sufficient size to be clearly 
legible displaying the following legend:

DANGER
CONTAINS ASBESTOS FIBERS

AVOID CREATING DUST
CANCER AND LUNG DISEASE HAZARD

PELIGRO
CONTIENE FIBRAS DE ASBESTOS
EVITE CREACION DE POLVO

PRECAUCION ENFERMEDADES DEL CANCER Y PULMON

1.20   LOCAL EXHAUST VENTILATION

Local exhaust ventilation units shall conform to ANSI Z9.2 and 29 CFR 1926, 
Section .1101.  Filters on local exhaust system equipment shall conform to 
ANSI Z9.2 and UL 586.  Filter shall be UL labeled.

1.21   TOOLS

Vacuums shall be leak proof to the filter, equipped with HEPA filters, of 
sufficient capacity and necessary capture velocity at the nozzle or nozzle 
attachment to efficiently collect, transport and retain the ACM waste 
material.  Power tools shall not be used to remove ACM unless the tool is 
equipped with effective, integral HEPA filtered exhaust ventilation capture 
and collection system, or has otherwise been approved for use by the 
Contracting Officer.  Residual asbestos shall be removed from reusable 
tools prior to storage and reuse.  Reusable tools shall be thoroughly 
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decontaminated prior to being removed from regulated areas.

1.22   RENTAL EQUIPMENT

If rental equipment is to be used, written notification shall be provided 
to the rental agency, concerning the intended use of the equipment, the 
possibility of asbestos contamination of the equipment and the steps that 
will be taken to decontaminate such equipment.  A written acceptance of the 
terms of the Contractor's notification shall be obtained from the rental 
agency.

1.23   AIR MONITORING EQUIPMENT

The Contractor's Designated CIH shall approve air monitoring equipment to 
be used to collect samples.  The equipment shall include, but shall not be 
limited to:

a.  High-volume sampling pumps that can be calibrated and operated at 
a constant airflow up to 16 liters per minute when equipped with a 
sampling train of tubing and filter cassette.

b.  Low-volume, battery powered, body-attachable, portable personal 
pumps that can be calibrated to a constant airflow up to 
approximately 3.5 liters per minute when equipped with a sampling 
train of tubing and filter cassette, and a self-contained 
rechargeable power pack capable of sustaining the calibrated flow 
rate for a minimum of 10 hours.  The pumps shall also be equipped 
with an automatic flow control unit which shall maintain a 
constant flow, even as filter resistance increases due to 
accumulation of fiber and debris on the filter surface.

c.  Single use standard 25 mm diameter cassette, open face, 0.8 micron 
pore size, mixed cellulose ester membrane filters and cassettes 
with 50 mm electrically conductive extension cowl, and shrink 
bands, to be used with low flow pumps in accordance with 29 CFR 
1926, Section .1101 for personal air sampling.

d.  Single use standard 25 mm diameter cassette, open face, 0.45 
micron pore size, mixed cellulose ester membrane filters and 
cassettes with 50 mm electrically conductive cowl, and shrink 
bands, to be used with high flow pumps when conducting 
environmental area sampling using NIOSH Pub No. 84-100 Methods 
7400 and 7402.

e.  Appropriate plastic tubing to connect the air sampling pump to the 
selected filter cassette.

f.  A flow calibrator capable of calibration to within plus or minus 2 
percent of reading over a temperature range of minus 20 to plus 60 
degrees C  and traceable to a NIST primary standard.

1.24   EXPENDABLE SUPPLIES

1.24.1   Glovebag
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Glovebags shall be provided as described in 29 CFR 1926, Section .1101.  
The glovebag assembly shall be 0.15 mm thick plastic, prefabricated and 
seamless at the bottom  with preprinted OSHA warning label.

1.24.2   Duct Tape

Industrial grade duct tape of appropriate widths suitable for bonding sheet 
plastic and disposal container shall be provided.

1.24.3   Disposal Containers

Leak-tight (defined as solids, liquids, or dust that cannot escape or spill 
out) disposal containers shall be provided for ACM wastes as required by 29 
CFR 1926 Section .1101.

1.24.4   Disposal Bags

Leak-tight bags, 0.15 mm  thick, shall be provided for placement of 
asbestos generated waste.

1.24.5   Not Used

1.24.6   Not Used

1.24.7   Sheet Plastic

Sheet plastic shall be polyethylene of 0.15 mm  minimum thickness and shall 
be provided in the largest sheet size necessary to minimize seams ,as 
indicated on the Contractor's Asbestos Hazard Abatement Plan.  Film shall 
be frosted and conform to ASTM D 4397, except as specified below:

1.24.7.1   Flame Resistant

Where a potential for fire exists, flame-resistant sheets shall be 
provided.  Film shall be frosted and shall conform to the requirements of 
NFPA 701.

1.24.7.2   Reinforced

Reinforced sheets shall be provided where high skin strength is required, 
such as where it constitutes the only barrier between the regulated area 
and the outdoor environment.  The sheet stock shall consist of translucent, 
nylon-reinforced or woven-polyethylene thread laminated between 2 layers of 
polyethylene film.  Film shall meet flame resistant standards of NFPA 701.

1.24.8   Amended Water

Amended water shall meet the requirements of ASTM D 1331.

1.24.9   Mastic Removing Solvent

Mastic removing solvent shall be nonflammable and shall not contain 
methylene chloride, glycol ether, or halogenated hydrocarbons.  Solvents 
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used onsite shall have a flash point greater than 60 degrees C. 

1.24.10   Leak-tight Wrapping

Two layers of 0.15 mm minimum thick polyethylene sheet stock shall be used 
for the containment of removed asbestos-containing components or materials 
such as reactor vessels, large tanks, boilers, insulated pipe segments and 
other materials too large to be placed in disposal bags.  Upon placement of 
the ACM component or material, each layer shall be individually leak-tight 
sealed with duct tape.

1.24.11   Viewing Inspection Window

Where feasible, a minimum of 1 clear, 3 mm  thick, acrylic sheet, 450 by 
610 mm , shall be installed as a viewing inspection window at eye level on 
a wall in each containment enclosure as indicated in the accepted 
Contractor's Asbestos Hazard Abatement Plan.  The windows shall be sealed 
leak-tight with industrial grade duct tape.

1.24.12   Wetting Agents

Removal encapsulant (a penetrating encapsulant) shall be provided when 
conducting removal abatement activities that require a longer removal time 
or are subject to rapid evaporation of amended water.  The removal 
encapsulant shall be capable of wetting the ACM and retarding fiber release 
during disturbance of the ACM greater than or equal to that provided by 
amended water.  Performance requirements for penetrating encapsulants are 
specified in paragraph ENCAPSULANTS.

1.24.13   Strippable Coating

Strippable coating in aerosol cans shall be used to adhere to surfaces and 
to be removed cleanly by stripping, at the completion of work.  This work 
shall only be done in well ventilated areas.

1.25   MISCELLANEOUS ITEMS

A sufficient quantity of other items, such as, but not limited to:  
scrapers, brushes, brooms, staple guns, tarpaulins, shovels, rubber 
squeegees, dust pans, other tools, scaffolding, staging, enclosed chutes, 
wooden ladders, lumber necessary for the construction of containments, UL 
approved temporary electrical equipment, material and cords, ground fault 
circuit interrupters, water hoses of sufficient length, fire extinguishers, 
first aid kits, portable toilets, logbooks, log forms, markers with 
indelible ink, spray paint in bright color to mark areas, project boundary 
fencing, etc., shall be provided.

PART 2   PRODUCTS

2.1   ENCAPSULANTS

Encapsulants shall conform to USEPA requirements, shall contain no toxic or 
hazardous substances and no solvent and shall meet the following 
requirements:
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ALL ENCAPSULANTS

       Requirement                   Test Standard

  Flame Spread - 25,                 ASTM E 84
    Smoke Emission - 50 
  Combustion Toxicity                Univ. of Pittsburgh Protocol
    Zero Mortality
  Life Expectancy, 20 yrs            ASTM C 732
    Accelerated Aging Test
  Permeability, Min. 23 ng per       ASTM E 96
    Pa-sec-square m

Additional Requirements for Bridging Encapsulant

       Requirement                   Test Standard

  Cohesion/Adhesion Test,            ASTM E 736
    730 N/m 
  Fire Resistance, Negligible        ASTM E 119
    affect on fire resistance
    rating over 3 hour test (Classified
    by UL for use over fibrous and
    cementitious sprayed fireproofing)
  Impact Resistance, Min.            ASTM D 2794
    4.7 N-m (Gardner Impact Test)
  Flexibility, no rupture or         ASTM D 522
    cracking (Mandrel Bend Test)

Additional Requirements for Penetrating Encapsulant

       Requirement                   Test Standard

  Cohesion/Adhesion Test,            ASTM E 736
    730 N/m
  Fire Resistance, Negligible        ASTM E 119
    affect on fire resistance 
    rating over 3 hour test (Classified
    by UL for use over fibrous and
    cementitious sprayed fireproofing)
  Impact Resistance, Min.            ASTM D 2794
    4.7 N-m (Gardner Impact Test)
  Flexibility, no rupture or         ASTM D 522
    cracking (Mandrel Bend Test)

Additional Requirements for Lockdown Encapsulant

       Requirement                   Test Standard

  Fire Resistance, Negligible        ASTM E 119
    affect on fire resistance
    rating over 3 hour test (Tested 
    with fireproofing over encapsulant
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ALL ENCAPSULANTS

       Requirement                   Test Standard
    applied directly to steel member)
  Bond Strength, 1.5 kN/m            ASTM E 736
    (Tests compatibility with 
    cementitious and fibrous
    fireproofing)

2.2   ENCASEMENT PRODUCTS

Encasement shall consist of primary cellular polymer coat, polymer finish 
coat, and any other finish coat as approved by the Contracting Officer.

PART 3   EXECUTION

3.1   GENERAL REQUIREMENTS

Asbestos abatement work tasks shall be performed, as summarized in 
paragraph DESCRIPTION OF WORK (including Table 1), the Contractor's 
Accident Prevention Plan, Asbestos Hazard Abatement Plan, and Activity 
Hazard Analyses.  The Contractor shall use the engineering controls and 
work practices required in 29 CFR 1926, Section .1101(g) in all operations 
regardless of the levels of exposure.  Personnel shall wear and utilize 
protective clothing and equipment as in the approved Contractor's Asbestos 
Hazard Abatement Plan.  The Contractor shall not permit eating, smoking, 
drinking, chewing or applying cosmetics in the regulated area.  All hot 
work (burning, cutting, welding, etc.) shall be conducted under controlled 
conditions in conformance with 29 CFR 1926, Section .352, Fire Prevention.  
Personnel of other trades, not engaged in asbestos abatement activities, 
shall not be exposed at any time to airborne concentrations of asbestos 
unless all the administrative and personal protective provisions of the 
Contractor's Accident Prevention Plan are complied with.  Power to the 
regulated area shall be locked-out and tagged in accordance with 29 CFR 1910, 
and temporary electrical service with ground fault circuit interrupters 
shall be provided as needed.  Temporary electrical service shall be 
disconnected when necessary for wet removal.  The Contractor shall stop 
abatement work in the regulated area immediately when the airborne total 
fiber concentration:  (1) equals or exceeds 0.01 f/cc, or the pre-abatement 
concentration, whichever is greater, outside the regulated area; or (2) 
equals or exceeds 1.0 f/cc inside the regulated area.  The Contractor shall 
correct the condition to the satisfaction of the Contracting Officer, 
including visual inspection and air sampling.  Work shall resume only upon 
notification by the Contracting Officer.  Corrective actions shall be 
documented.

3.2   PROTECTION OF ADJACENT WORK OR AREAS TO REMAIN

Asbestos abatement shall be performed without damage to or contamination of 
adjacent work or area.  Where such work or area is damaged or contaminated, 
as verified by the Contracting Officer using visual inspection or sample 
analysis, it shall be restored to its original condition or decontaminated 
by the Contractor at no expense to the Government, as deemed appropriate by 
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the Contracting Officer.  This includes inadvertent spill of dirt, dust or 
debris in which it is reasonable to conclude that asbestos may exist.  When 
these spills occur, work shall stop in all effected areas immediately and 
the spill shall be cleaned.  When satisfactory visual inspection and air 
sampling analysis results are obtained and have been evaluated by the 
Contractor's IHT, in consultation with the Designated CIH as needed, and 
the Contracting Officer, work shall proceed.

3.3   OBJECTS

3.3.1   Removal of Mobile Objects

Mobile objects, furniture, and equipment will be removed from the area of 
work by the Government before asbestos abatement work begins. The 
Contractor shall coordinate such work with the Contracting Officer.

3.3.2   Not Used

3.3.3   Not Used

3.4   BUILDING VENTILATION SYSTEM AND CRITICAL BARRIERS

Building ventilating systems supplying air into or returning air out of a 
regulated area shall be shut down and isolated by lockable switch or other 
positive means in accordance with 29 CFR 1910, Section .147 and isolated by 
airtight seals to prevent the spread of contamination throughout the system.
  Air-tight critical barriers shall be installed on building ventilating 
openings located inside the regulated area that supply or return air from 
the building ventilation system or serve to exhaust air from the building.  
The critical barriers shall consist 2 layers of polyethylene.  Edges to 
wall, ceiling and floor surfaces shall be sealed with industrial grade duct 
tape.

3.5   PRECLEANING

Surfaces shall be cleaned by HEPA vacuum and adequately wet wiped prior to 
establishment of containment. 

3.6   METHODS OF COMPLIANCE

3.6.1   Mandated Practices

The Contractor shall employ proper handling procedures in accordance with 
29 CFR 1926 and 40 CFR 61, Subpart M, and the specified requirements.  The 
specific abatement techniques and items identified shall be detailed in the 
Contractor's Asbestos Hazard Abatement Plan including, but not limited to, 
details of construction materials, equipment, and handling procedures.  The 
Contractor shall use the following engineering controls and work practices 
in all operations, regardless of the levels of exposure:

a.  Vacuum cleaners equipped with HEPA filters to collect debris and 
dust containing ACM.

b.  Wet methods or wetting agents to control employee exposures during 
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asbestos handling, mixing, removal, cutting, application, and 
cleanup; except where it can be demonstrated that the use of wet 
methods is unfeasible due to, for example, the creation of 
electrical hazards, equipment malfunction, and in roofing.

c.  Prompt clean-up and disposalin leak-tight containers of wastes and 
debris contaminated with asbestos.

d.  Inspection and repair of polyethylene in work and high traffic 
areas.

e.  Cleaning of equipment and surfaces of containers filled with ACM 
prior to removing them from the equipment room or area.

3.6.2   Control Methods

The Contractor shall use the following control methods to comply with the 
PELs:

a.  Local exhaust ventilation equipped with HEPA filter dust 
collection systems;

b.  Enclosure or isolation of processes producing asbestos dust;

c.  Ventilation of the regulated area to move contaminated air away 
from the breathing zone of employees and toward a filtration or 
collection device equipped with a HEPA filter;

d.  Use of other work practices and engineering controls;

e.  Where the feasible engineering and work practice controls 
described above are not sufficient to reduce employee exposure to 
or below the PELs, the Contractor shall use them to reduce 
employee exposure to the lowest levels attainable by these 
controls and shall supplement them by the use of respiratory 
protection that complies with paragraph, RESPIRATORY PROTECTION 
PROGRAM.

3.6.3   Unacceptable Practices

The following work practices and engineering controls shall not be used for 
work related to asbestos or for work which disturbs ACM, regardless of 
measured levels of asbestos exposure or the results of initial exposure 
assessments:

a.  High-speed abrasive disc saws that are not equipped with point of 
cut ventilator or enclosures with HEPA filtered exhaust air.

b.  Compressed air used to remove asbestos, or materials containing 
asbestos, unless the compressed air is used in conjunction with an 
enclosed ventilation system designed to capture the dust cloud 
created by the compressed air.

c.  Dry sweeping, shoveling, or other dry clean-up of dust and debris 
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containing ACM.

d.  Employee rotation as a means of reducing employee exposure to 
asbestos.

3.6.4   Class I Work Procedures

There is no Class I asbestos work identified in Buildings 11315.  For Class 
I asbestos work, the following engineering controls and work practices 
shall be used, in addition to requirements of paragraphs Mandated Practices 
and Control Methods:

a.  A Competent Person shall supervise the installation and operation 
of the control system.

b.  For jobs involving the removal of more than 7.5 m  or 0.9 square 
meters  of TSI or surfacing material, the Contractor shall place 
critical barriers over all openings to the regulated area.

c.  HVAC systems shall be isolated in the regulated area by sealing 
with a double layer of plastic or air-tight rigid covers.

d.  Impermeable dropcloths (0.15 mm  or greater thickness) shall be 
placed on surfaces beneath all removal activity.

e.  Objects within the regulated area shall be handled as specified in 
paragraph OBJECTS.

f.  Where a negative exposure assessment has not been provided or 
where exposure monitoring shows the PEL was exceeded, the 
regulated area shall be ventilated to move contaminated air away 
from the employee's breathing zone toward a HEPA unit or 
collection device.

3.6.5   Specific Control Methods for Class I Work

In addition to requirements of paragraph Class I Work Procedures, Class I 
asbestos work shall be performed using the control methods identified in 
the subparagraphs below.

3.6.5.1   Negative Pressure Enclosure (NPE) System

The system shall provide at least 4 air changes per hour inside the 
containment.  The local exhaust unit equipment shall be operated 24 hours 
per day until the containment is removed, and shall be leak-proof to the 
filter and equipped with HEPA filters.  Air movement shall be directed away 
from the employees and toward a HEPA filtration device.  The NPE shall be 
smoke tested for leaks at the beginning of each shift.  Local exhaust 
equipment shall be sufficient to maintain a minimum pressure differential 
of minus 0.5 mm  of water column relative to adjacent, unsealed areas.  
Pressure differential shall be monitored continuously, 24 hours per day, 
with an automatic manometric recording instrument.  Pressure differential 
recordings shall be provided daily on the same day collected. Readings 
shall be reviewed by the Contractor's Designated Competent Person and IH 
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prior to submittal.  The Contracting Officer shall be notified immediately 
if the pressure differential falls below the prescribed minimum.  The 
building ventilation system shall not be used as the local exhaust system 
for the regulated area.  The local exhaust system shall terminate outdoors 
unless an alternate arrangement is allowed by the Contract Officer.  All 
filters used shall be new at the beginning of the project and shall be 
periodically changed as necessary and disposed of as ACM waste.

3.6.5.2   Glovebag Systems

The glovebag system as indicated in the accepted Contractor's Asbestos 
Hazard Abatement shall be used to remove ACM from straight runs of piping 
and elbows and other connections.  Glovebags shall be used without 
modification and shall be smoke-tested for leaks and any leaks sealed prior 
to use.  Glovebags shall be installed to completely cover the circumference 
of pipe or other structures where the work is to be done.  Glovebags shall 
be used only once and shall not be moved.  Glovebags shall not be used on 
surfaces that have temperatures exceeding 66 degrees C.   Prior to 
disposal, glovebags shall be collapsed by removing air within them using a 
HEPA vacuum.  Before beginning the operation, loose and friable material 
adjacent to the glovebag operation shall be wrapped and sealed in 2 layers 
of plastic or otherwise rendered intact.  At least 2 persons shall perform 
Class I glovebag removal.  Asbestos regulated work areas shall be 
established as specified and shown on detailed drawings and plans for 
glovebag abatement.  Designated boundary limits for the asbestos work shall 
be established with rope or other continuous barriers and all other 
requirements for asbestos control areas shall be maintained, including area 
signage and boundary warning tape.

a.  In addition to requirements for negative pressure glovebag systems 
above, the Contractor shall attach HEPA vacuum systems or other 
devices to the bag to prevent collapse during removal of ACM from 
straight runs of piping and elbows and other connections.

b.  The negative pressure glove boxes used to remove ACM from pipe 
runs shall be fitted with gloved apertures and a bagging outlet 
and constructed with rigid sides from metal or other material 
which can withstand the weight of the ACM and water used during 
removal.  A negative pressure shall be created in the system using 
a HEPA filtration system.  The box shall be smoke tested for leaks 
prior to each use.

3.6.5.3   Mini-Enclosures

Mini-containment (small walk-in enclosure) to accommodate no more than 2 
persons, may be used if the disturbance or removal can be completely 
contained by the enclosure with the Class I work procedures.  The 
mini-enclosure shall be inspected for leaks and smoke tested before each 
use.  Air movement shall be directed away from the employee's breathing 
zone within the mini-enclosure.

3.6.5.4   Wrap and Cut Operation

Prior to cutting pipe, the asbestos-containing insulation shall be wrapped 
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with polyethylene and securely sealed with duct tape to prevent asbestos 
becoming airborne as a result of the cutting process.  The following steps 
shall be taken:  install glovebag, strip back sections to be cut 150 mm 
from point of cut, and cut pipe into manageable sections.

3.6.6   Class II Work

In addition to the requirements of paragraphs Mandated Practices and 
Control Methods, the following engineering controls and work practices 
shall be used:

a.  A Competent Person shall supervise the work.

b.  For indoor work, critical barriers shall be placed over all 
openings to the regulated area.

c.  Impermeable dropcloths shall be placed on surfaces beneath all 
removal activity.

3.6.7   Specific Control Methods for Class II Work

In addition to requirements of paragraph Class II Work, Class II work shall 
be performed using the following methods:

3.6.7.1   Vinyl and Asphalt Flooring Materials

Resilient sheeting shall be removed by adequately wet methods.  Tiles shall 
be removed intact (if possible); wetting is not required when tiles are 
heated and removed intact.  Flooring or its backing shall not be sanded.  
Scraping of residual adhesive and/or backing shall be performed using wet 
methods.  Mechanical chipping is prohibited unless performed in a negative 
pressure enclosure.  Dry sweeping is prohibited.  The Contractor shall use 
vacuums equipped with HEPA filter, disposable dust bag, and metal floor 
tool (no brush) to clean floors.

3.6.7.2   Roofing Material

Roofing material shall be removed in an intact state 29 CFR 1926, Section 
1101(g)(8)(ii).  Wet methods shall be used to remove roofing materials that 
are not intact, or that will be rendered not intact during removal, unless 
such wet methods are not feasible or will create safety hazards.  When 
removing built-up roofs, with asbestos-containing roofing felts and an 
aggregate surface, using a power roof cutter, all dust resulting from the 
cutting operations shall be collected by a HEPA dust collector, or shall be 
HEPA vacuumed by vacuuming along the cut line.  Asbestos-containing roofing 
material shall not be dropped or thrown to the ground, but shall be lowered 
to the ground via covered, dust-tight chute, crane, hoist or other method 
approved by the Contracting Officer.  Any ACM that is not intact shall be 
lowered to the ground as soon as practicable, but not later than the end of 
the work shift.  While the material remains on the roof it shall be kept 
wet or placed in an impermeable waste bag or wrapped in plastic sheeting.  
Intact ACM shall be lowered to the ground as soon as practicable, but not 
later than the end of the work shift.  Unwrapped material shall be 
transferred to a closed receptacle precluding the dispersion of dust.  
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Critical barriers shall be placed over roof level heating and ventilation 
air intakes.

3.6.7.3   Cementitious Siding and Shingles or Transite Panels

When removing cementitious asbestos-containing siding, shingles or transite 
panels, techniques such as cutting, abrading or breaking is prohibited.  
Each panel or shingle shall be sprayed with amended water prior to removal. 
 Nails shall be cut with flat, sharp instruments.  Unwrapped or unbagged 
panels or shingles shall be immediately lowered to the ground via covered 
dust-tight chute, crane or hoist, or placed in an impervious waste bag or 
wrapped in plastic sheeting and lowered to the ground no later than the end 
of the work shift.

3.6.7.4   Gaskets

Gaskets shall be thoroughly wetted with amended water prior to removal and 
immediately placed in a disposal container.  If a gasket is visibly 
deteriorated and unlikely to be removed intact, removal shall be undertaken 
within a glovebag.  Any scraping to remove residue shall be performed wet.

3.6.7.5   Other Class II Jobs

The Contractor shall use the following work practices when performing Class 
II removal of ACM.  The material shall be thoroughly wetted with amended 
water prior and during its removal.  The material shall be removed in an 
intact state.  Cutting, abrading or breaking the material is prohibited.  
The ACM removed shall be immediately bagged or wrapped.

3.6.8   Not Used

3.6.9   Not Used

3.6.10   Alternative Methods for Roofing Materials and Asphaltic Wrap

The Contractor shall use the following engineering controls and work 
practices when removing, repairing, or maintaining intact pipeline 
asphaltic wrap, or roof cements, mastics, coatings, or flashings which 
contain asbestos fibers encapsulated or coated by bituminous or resinous 
compounds.  If during the course of the job the material does not remain 
intact, the Contractor shall use the procedures described in paragraph 
Roofing Material.  Before work begins, and as needed during the job, the 
Designated Competent Person shall conduct an inspection and determine that 
the roofing material is intact and will likely remain intact.  The material 
shall not be sanded, abraded, or ground.  Manual methods which would render 
the material non-intact shall not be used.  Roofing material shall not be 
dropped or thrown to the ground but shall be lowered via covered, 
dust-tight chute, crane, hoist or other method approved by the Contracting 
Officer.  All such material shall be removed from the roof as soon as 
practicable, but not later than the end of the work shift.  Removal or 
disturbance of pipeline asphaltic wrap shall be performed using wet methods.

3.6.11   Cleaning After Asbestos Removal

SECTION 13280  Page 41



Ft Bliss Air Deployment Facility Complex - Fire Station FBADCF
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

After completion of all asbestos removal work, surfaces from which ACM has 
been removed shall be wet wiped or sponged clean, or cleaned by some 
equivalent method to remove all visible residue.  Run-off water shall be 
collected and filtered through a dual filtration system.  A first filter 
shall be provided to remove fibers 20 micrometers and larger, and a final 
filter provided that removes fibers 5 micrometers and larger.  After the 
gross amounts of asbestos have been removed from every surface, remaining 
visible accumulations of asbestos on floors shall be collected using 
plastic shovels, rubber squeegees, rubber dustpans, and HEPA vacuum 
cleaners as appropriate to maintain the integrity of the regulated area.  
When TSI and surfacing material has been removed, workmen shall use HEPA 
vacuum cleaners to vacuum every surface.  Surfaces or locations which could 
harbor accumulations or residual asbestos dust shall be checked after 
vacuuming to verify that no asbestos-containing material remains; and shall 
be re-vacuumed as necessary to remove the ACM.

3.6.12   Not Used

3.6.13   Not Used

3.6.14   Abatement of Asbestos Contaminated Soil

This paragraph is only applicable in case of accidental spillage by the 
Contractor.  Asbestos contaminated soil shall be removed from areas to a 
minimum depth of [50] [_____] mm.   Soil shall be thoroughly dampened with 
amended water and then removed by manual shoveling into labeled containers. 
 The workers shall be closely monitored for heat exhaustion.  The minimum 
ventilation shall be 8 air changes per hour through a local exhaust HEPA 
system.  

3.6.15   Not Used

3.6.16   Not Used

3.6.17   Not Used

3.6.18   Not Used

3.6.19   Not Used

3.6.20   Not Used

3.6.21   Sealing Contaminated Items Designated for Disposal

Contaminated architectural appurtenances designated for removal and items 
in the building that are contaminated by the Contractor during execution of 
work shall be coated with an asbestos lockdown encapsulant at the 
demolition site before being removed from the asbestos control area.  These 
items shall not be vacuumed prior to application of the lockdown 
encapsulant.  The asbestos lockdown encapsulant shall be tinted a 
contrasting color and shall be spray applied by airless method.  
Thoroughness of sealing operation shall be visually gauged by the extent of 
colored coating on exposed surfaces.
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3.7   FINAL CLEANING AND VISUAL INSPECTION

Upon completion of abatement, the regulated area shall be cleaned by 
collecting, packing, and storing all gross contamination.  A final cleaning 
shall be performed using HEPA vacuum and wet cleaning of all exposed 
surfaces and objects in the regulated area. Upon completion of the 
cleaning, the Contractor shall conduct a visual pre-inspection of the 
cleaned area in preparation for a final inspection and final air clearance 
monitoring.  Upon completion of the final cleaning, the Contractor and the 
Contracting Officer shall conduct a final visual inspection of the cleaned 
regulated area in accordance with ASTM E 1368 and document the results on 
the Final Cleaning and Visual Inspection.  If the Contracting Officer 
rejects the clean regulated area as not meeting final cleaning 
requirements, the Contractor shall reclean as necessary and have a 
follow-on inspection conducted with the Contracting Officer.  Recleaning 
and follow-up reinspection shall be at the Contractor's expense.

3.8   LOCKDOWN

Prior to removal of plastic barriers and after clean-up of gross 
contamination and final visual inspection, a post removal (lockdown) 
encapsulant shall be spray applied to ceiling, walls, floors, and other 
surfaces in the regulated area.

3.9   EXPOSURE ASSESSMENT AND AIR MONITORING

3.9.1   General Requirements For Exposure

Exposure assessment, air monitoring and analysis of airborne concentration 
of asbestos fibers shall be performed in accordance with 29 CFR 1926, 
Section .1101, the Contractor's air monitoring plan, and as specified.  
Personal exposure air monitoring (collected at the breathing zone) that is 
representative of the exposure of each employee who is assigned to work 
within a regulated area shall be performed by the Contractor's IHT.  
Breathing zone samples shall be taken for at least 25 percent of the 
workers in each shift, or a minimum of 2, whichever is greater.  Air 
monitoring results at the 95 percent confidence level shall be calculated 
as shown in Table 2 at the end of this section.  Preabatement and abatement 
environmental air monitoring shall be performed by the Contractor's IHT.   
Final clearance environmental air monitoring shall be performed by the 
Contractor's IHT, under the guidance of the designated CIH.  Environmental 
and final clearance air monitoring shall be performed using NIOSH Pub No. 
84-100 Method 7400 (PCM) with optional confirmation of results by NIOSH Pub 
No. 84-100 Method 7402 (TEM).  For environmental and final clearance, air 
monitoring shall be conducted at a sufficient velocity and duration to 
establish the limit of detection of the method used at 0.005 f/cc.  
Confirmation of asbestos fiber concentrations (asbestos f/cc) from 
environmental and final clearance samples collected and analyzed by NIOSH 
Pub No. 84-100 Method 7400 (total f/cc) may be conducted using TEM in 
accordance with NIOSH Pub No. 84-100 Method 7402.  When such confirmation 
is conducted, it shall be from the same sample filter used for the NIOSH 
Pub No. 84-100 Method 7400 PCM analysis.  For all Contractor required 
environmental or final clearance air monitoring, confirmation of asbestos 
fiber concentrations, using NIOSH Pub No. 84-100 Method 7402, shall be at 
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the Contractor's expense.  Monitoring may be duplicated by the Government 
at the discretion of the Contracting Officer.  Results of breathing zone 
samples shall be posted at the job site and made available to the 
Contracting Officer.  The Contractor shall maintain a fiber concentration 
inside a regulated area less than or equal to 0.1 f/cc expressed as an 8 
hour, time-weighted average (TWA) during the conduct of the asbestos 
abatement.  If fiber concentration rises above 0.1 f/cc, work procedures 
shall be investigated with the Contracting Officer to determine the cause.  
At the discretion of the Contracting Officer, fiber concentration may 
exceed 0.1 f/cc but shall not exceed 1.0 f/cc expressed as an 8-hour TWA.  
The Contractor's workers shall not be exposed to an airborne fiber 
concentration in excess of 1.0 f/cc, as averaged over a sampling period of 
30 minutes.  Should either an environmental concentration of 1.0 f/cc 
expressed as an 8-hour TWA or a personal excursion concentration of 1.0 
f/cc expressed as a 30-minute sample occur inside a regulated work area, 
the Contractor shall stop work immediately, notify the Contracting Officer, 
and implement additional engineering controls and work practice controls to 
reduce airborne fiber levels below prescribed limits in the work area.  
Work shall not restart until authorized by the Contracting Officer.

3.9.2   Initial Exposure Assessment

The Contractor's IHT shall conduct an exposure assessment immediately 
before or at the initiation of an asbestos abatement operation to ascertain 
expected exposures during that operation.  The assessment shall be 
completed in time to comply with the requirements which are triggered by 
exposure data or the lack of a negative exposure assessment, and to provide 
information necessary to assure that all control systems planned are 
appropriate for that operation.  The assessment shall take into 
consideration both the monitoring results and all observations, information 
or calculations which indicate employee exposure to asbestos, including any 
previous monitoring conducted in the workplace, or of the operations of the 
Contractor which indicate the levels of airborne asbestos likely to be 
encountered on the job.  If Class I asbestos work is required, until the 
employer conducts exposure monitoring and documents that employees on that 
job will not be exposed in excess of PELs, or otherwise makes a negative 
exposure assessment, the Contractor shall presume that employees are 
exposed in excess of the PEL-TWA and PEL-Excursion Limit.

3.9.3   Negative Exposure Assessment

The Contractor shall provide a negative exposure assessment for the 
specific asbestos job which will be performed.  The negative exposure 
assessment shall be provided within one (1) day of the initiation of the 
project and conform to the following criteria:

a.  Objective Data:  Objective data demonstrating that the product or 
material containing asbestos minerals or the activity involving 
such product or material cannot release airborne fibers in 
concentrations exceeding the PEL-TWA and PEL-Excursion Limit under 
those work conditions having the greatest potential for releasing 
asbestos.

b.  Prior Asbestos Jobs:  Where the Contractor has monitored prior 
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asbestos jobs for the PEL and the PEL-Excursion Limit within 12 
months of the current job, the monitoring and analysis were 
performed in compliance with asbestos standard in effect; the data 
were obtained during work operations conducted under workplace 
conditions closely resembling the processes, type of material, 
control methods, work practices, and environmental conditions used 
and prevailing in the Contractor's current operations; the 
operations were conducted by employees whose training and 
experience are no more extensive than that of employees performing 
the current job; and these data show that under the conditions 
prevailing and which will prevail in the current workplace, there 
is a high degree of certainty that the monitoring covered exposure 
from employee exposures will not exceed the PEL-TWA and 
PEL-Excursion Limit.

c.  Initial Exposure Monitoring:  The results of initial exposure 
monitoring of the current job, made from breathing zone air 
samples that are representative of the 8-hour PEL-TWA and 
30-minute short-term exposures of each employee.  The monitoring 
covered exposure from operations which are most likely during the 
performance of the entire asbestos job to result in exposures over 
the PELs.

3.9.4   Not Used

3.9.5   Preabatement Environmental Air Monitoring

Preabatement environmental air monitoring shall be established 1 day  prior 
to the masking and sealing operations for each regulated area to determine 
background concentrations before abatement work begins.  As a minimum, 
preabatement air samples shall be collected using NIOSH Pub No. 84-100 
Method 7400, PCM at these locations:  (1) outside the building; (2) inside 
the building, but outside the regulated area perimeter; and (3) inside each 
regulated work area.  One sample shall be collected for every 185 square 
meters  of floor space.  At least 2 samples shall be collected outside the 
building:  at the exhaust of the HEPA unit; and downwind from the abatement 
site.  The PCM samples shall be analyzed within 24 hours; and if any result 
in fiber concentration greater than 0.01 f/cc, asbestos fiber concentration 
shall be confirmed using NIOSH Pub No. 84-100 Method 7402 (TEM).

3.9.6   Environmental Air Monitoring During Abatement

Until an exposure assessment is provided to the Contracting Officer, 
environmental air monitoring shall be conducted at locations and 
frequencies that will accurately characterize any evolving airborne 
asbestos fiber concentrations.  The assessment shall demonstrate that the 
product or material containing asbestos minerals, or the abatement 
involving such product or material, cannot release airborne asbestos fibers 
in concentrations exceeding 0.01 f/cc as a TWA under those work conditions 
having the greatest potential for releasing asbestos.  The monitoring shall 
be at least once per shift at locations including, but not limited to, 
close to the work inside a regulated area; preabatement sampling locations; 
outside entrances to a regulated area; close to glovebag operations (if 
applicable); representative locations outside of the perimeter of a 
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regulated area; inside clean room; and at the exhaust discharge point of 
local exhaust system ducted to the outside of a containment (if used).  If 
the sampling outside regulated area shows airborne fiber levels have 
exceeded background or 0.01 f/cc, whichever is greater, work shall be 
stopped immediately, and the Contracting Officer notified.  The condition 
causing the increase shall be corrected.  Work shall not restart until 
authorized by the Contracting Officer.

3.9.7   Final Clearance Air Monitoring

Prior to conducting final clearance air monitoring, the Contractor and the 
Contracting Officer shall conduct a final visual inspection of the 
regulated area where asbestos abatement has been completed.  The final 
visual inspection shall be as appended herein.  Final clearance air 
monitoring shall not begin until acceptance of the Contractor's final 
cleaning by the Contracting Officer.  The Contractor's IHT shall conduct 
final clearance air monitoring using aggressive air sampling techniques as 
defined in EPA 560/5-85-024 or as otherwise required by federal or state 
requirements.  The sampling and analytical method used will be [AM #0001]_ 
NIOSH Pub No. 84-100 Method 7400 (PCM) and Table 3 with confirmation of 
results by NIOSH Pub No. 84-100 Method 7402 (TEM).

3.9.7.1   Final Clearance Requirements, NIOSH PCM Method

For PCM sampling and analysis using NIOSH Pub No. 84-100 Method 7400, the 
fiber concentration inside the abated regulated area, for each airborne 
sample, shall be less than 0.01 f/cc.  The abatement inside the regulated 
area is considered complete when every PCM final clearance sample is below 
the clearance limit.  If any sample result is greater than 0.01 total f/cc, 
the asbestos fiber concentration (asbestos f/cc) shall be confirmed from 
that same filter using NIOSH Pub No. 84-100 Method 7402 (TEM) at 
Contractor's expense.  If any confirmation sample result is greater than 
0.01 asbestos f/cc, abatement is incomplete and cleaning shall be repeated. 
 Upon completion of any required recleaning, resampling with results to 
meet the above clearance criteria shall be done.

3.9.7.2   Not Used

3.9.7.3   Air Clearance Failure

If clearance sampling results fail to meet the final clearance 
requirements, the Contractor shall pay all costs associated with the 
required recleaning, resampling, and analysis, until final clearance 
requirements are met.

3.9.8   Air-Monitoring Results and Documentation

Air sample fiber counting shall be completed and results provided within 24 
hours (breathing zone samples), and 24 hours (environmental/clearance 
monitoring) after completion of a sampling period.  The Contracting Officer 
shall be notified immediately of any airborne levels of asbestos fibers in 
excess of established requirements.  Written sampling results shall be 
provided within 5 working days of the date of collection.  The written 
results shall be signed by testing laboratory analyst, testing laboratory 
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principal and the Contractor's IHT and Designated CIH.  The air sampling 
results shall be documented on a Contractor's daily air monitoring log.  
The daily air monitoring log shall contain the following information for 
each sample:

a.  Sampling and analytical method used;

b.  Date sample collected;

c.  Sample number;

d.  Sample type:  BZ = Breathing Zone (Personal), P = Preabatement, E 
= Environmental, C = Abatement Clearance;

e.  Location/activity/name where sample collected;

f.  Sampling pump manufacturer, model and serial number, beginning 
flow rate, end flow rate, average flow rate (L/min);

g.  Calibration date, time, method, location, name of calibrator, 
signature;

h.  Sample period (start time, stop time, elapsed time (minutes);

i.  Total air volume sampled (liters);

j.  Sample results (f/cc) for final clearance;

k.  Laboratory name, location, analytical method, analyst, confidence 
level.  In addition, the printed name and a signature and date 
block for the IHT who conducted the sampling and for the CIH who 
reviewed the daily air monitoring log verifying the accuracy of 
the information.

3.10   CLEARANCE CERTIFICATION

When asbestos abatement is complete, ACM waste is removed from the 
regulated areas, and final clean-up is completed, the Contracting Officer 
will certify the areas as safe before allowing the warning signs and 
boundary warning tape to be removed.  After final clean-up and acceptable 
airborne concentrations are attained, but before the HEPA unit is turned 
off and the containment removed, the Contractor shall remove all 
pre-filters on the building HVAC system and provide new pre-filters.  The 
Contractor shall dispose of such filters as asbestos contaminated 
materials.  HVAC, mechanical, and electrical systems shall be 
re-established in proper working order.  The Contractor and the Contracting 
Officer shall visually inspect all surfaces (within the containment, if 
applicable) for residual material or accumulated debris.  The Contractor 
shall reclean all areas showing dust or residual materials.  The 
Contracting Officer will certify in writing that the area is safe before 
unrestricted entry is permitted.  The Government will have the option to 
perform monitoring to certify the areas are cleaned.

3.11   CLEANUP AND DISPOSAL
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3.11.1   Title to ACM Materials

ACM material resulting from abatement work, except as specified otherwise, 
shall become the property of the Contractor, for the duration of this 
project, and shall be disposed of as specified and in accordance with 
applicable federal, state and local regulations.

3.11.2   Collection and Disposal of Asbestos

All ACM waste shall be collected and including contaminated wastewater 
filters, scrap, debris, bags, containers, equipment, and asbestos 
contaminated clothing, shall be collected and placed in leak-tight 
containers such as double plastic bags; sealed double wrapped polyethylene 
sheet; sealed fiberboard boxes; or other approved containers.  Waste within 
the containers shall be wetted in case the container is breeched.  
Asbestos-containing waste shall be disposed of at state and local approved 
asbestos landfill.  For temporary storage, sealed impermeable containers 
shall be stored in an asbestos waste load-out unit or in a 
storage/transportation conveyance (i.e., dumpster, roll-off waste boxes, 
etc.) in a manner acceptable to and in an area assigned by the Contracting 
Officer.  Procedure for hauling and disposal shall comply with 40 CFR 61, 
Subpart M, state, regional, and local standards.

 
3.11.3   Scale Weight Measurement

Scales used for measurement shall be public scales.  Weighing shall be at a 
point nearest the work at which a public scale is available.  Scales shall 
be standard truck scales of the beam type; scales shall be equipped with 
the type registering beam and an "over and under" indicator; and shall be 
capable of accommodating the entire vehicle.  Scales shall be tested, 
approved and sealed by an inspector of the State of Texas and State of 
Mexico.  Scales shall be calibrated and resealed as often as necessary and 
at least once every three months to ensure continuous accuracy.  Vehicles 
used for hauling ACM shall be weighed empty daily at such time as directed 
and each vehicle shall bear a plainly legible identification mark.

3.11.4   Weigh Bill and Delivery Tickets

Copies of weigh bills and delivery tickets shall be submitted to the 
Contracting Officer during the progress of the work.  The Contractor shall 
furnish the Contracting Officer scale tickets for each load of ACM weighed 
and certified.  These tickets shall include tare weight; identification 
mark for each vehicle weighed; and date, time and location of loading and 
unloading.  Tickets shall be furnished at the point and time individual 
trucks arrive at the worksite.  A master log of all vehicle loading shall 
be furnished for each day of loading operations.  Before the final 
statement is allowed, the Contractor shall file with the Contracting 
Officer certified weigh bills and/or certified tickets and manifests of all 
ACM actually disposed by the Contractor for this contract.

3.11.5   Asbestos Waste Shipment Record

The Contractor shall complete and provide the Contracting Officer final 
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completed copies of the Waste Shipment Record for all shipments of waste 
material as specified in 40 CFR 61, Subpart M and other required state 
waste manifest shipment records, within 3 days of delivery to the landfill. 
 Each Waste Shipment Record shall be signed and dated by the Contractor, 
Contracting Officer, the waste transporter and disposal facility operator.
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TABLE 1-A

INDIVIDUAL WORK TASK DATA ELEMENTS

                                                    
There is a separate data sheet for each individual work task.

    1.  WORK TASK DESIGNATION NUMBER:   11315-1

    2.  LOCATION OF WORK TASK:  Bldg.11315, Rooms 4, 6 and 7
        
    3.  BRIEF DESCRIPTION OF MATERIAL TO BE ABATED: 9-inch square
        floor tiles and tile mastic, green color with beige streaks.
  
        a.  Type of Asbestos: Chrysotile
        b.  Percent asbestos content: 3% in Floor Tile  
                                      5% in Tile Mastic

    4.  ABATEMENT TECHNIQUE TO BE USED: REM 
    5.  OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK: CLASS II
    6.  EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK:
        Non-friable Category I 
        
    7.  FORM: IA and CONDITION OF ACM:  FAIR
    8.  QUANTITY:   108 SQUARE METERS
    
    

    NOTES:
    (1)  Numeric sequence of individual work tasks (1,2,3,4, etc.) for
         each regulated area.  Each category of EPA friability/OSHA class has
         a separate task.
    (2)  Specific location of work (building, floor, area,
         e.g., Building 1421, 2nd Floor, Rm 201)
    (3)  A description of material to be abated (example:  horizontal pipe,
         cement wall panels, tile, stucco, etc.) type of asbestos  
(chrysotile,
         amosite, crocidolite, etc.); and % asbestos content.
    (4)  Technique to be used:  Removal = REM; Encapsulation = ENCAP;
         Encasement = ENCAS; Enclosure = ENCL; Repair = REP.
    (5)  Class designation:  Class I, II, III, or IV (OSHA designation).
    (6)  Friability of materials:  Check the applicable EPA NESHAP friability
         designation.
    (7)  Form: Interior or Exterior Architectural = IA or EA;
         Mechanical/Electrical = ME.
         Condition:  Good = G; Fair = F; Poor = P.
    (8)  Quantity of ACM for each work task in meters or square meters.
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TABLE 1-B

INDIVIDUAL WORK TASK DATA ELEMENTS

                                                    
There is a separate data sheet for each individual work task.

    1.  WORK TASK DESIGNATION NUMBER:   11315-2

    2.  LOCATION OF WORK TASK:  Bldg.11315, Rooms 9, 10,11 and 12
        
    3.  BRIEF DESCRIPTION OF MATERIAL TO BE ABATED: 12-inch square
        floor tiles and tile mastic, green and white color.
  
        a.  Type of Asbestos: Chrysotile
        b.  Percent asbestos content: 5% in Green Floor Tile  
                                      Non-Detect in White Floor Tile
                                      7 to 10% in Tile Mastic (under both 
floor tiles)

    4.  ABATEMENT TECHNIQUE TO BE USED: REM 
    5.  OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK: CLASS II
    6.  EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK:
        Non-friable Category I 
        
    7.  FORM: IA and CONDITION OF ACM:  FAIR
    8.  QUANTITY:  144 SQUARE METERS
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TABLE 1-C

INDIVIDUAL WORK TASK DATA ELEMENTS

                                                    
There is a separate data sheet for each individual work task.

    1.  WORK TASK DESIGNATION NUMBER:   11315-3

    2.  LOCATION OF WORK TASK:  Bldg.11315, Rooms 14 
        
    3.  BRIEF DESCRIPTION OF MATERIAL TO BE ABATED: Transite Wall Panel.
  
        a.  Type of Asbestos: Chrysotile
        b.  Percent asbestos content: 35% 

    4.  ABATEMENT TECHNIQUE TO BE USED: REM 
    5.  OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK: CLASS II
    6.  EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK:
        Non-friable Category II 
        
    7.  FORM: IA and CONDITION OF ACM:  FAIR
    8.  QUANTITY:  240 SQUARE METERS 
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TABLE 1-D

INDIVIDUAL WORK TASK DATA ELEMENTS

                                                    
There is a separate data sheet for each individual work task.

    1.  WORK TASK DESIGNATION NUMBER:   11315-4

    2.  LOCATION OF WORK TASK:  Bldg.11315, 4 Exterior Sides of Building
        
    3.  BRIEF DESCRIPTION OF MATERIAL TO BE ABATED: Metal Siding and Grey   
Paper with Black Mastic, from 25 feet and up
  
        a.  Type of Asbestos: Chrysotile
        b.  Percent asbestos content: 60% 

    4.  ABATEMENT TECHNIQUE TO BE USED: REM 
    5.  OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK: CLASS II
    6.  EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK:
        Non-friable Category II 
        
    7.  FORM: EA and CONDITION OF ACM:  FAIR
    8.  QUANTITY:  1350 SQUARE METERS
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TABLE 1-E

INDIVIDUAL WORK TASK DATA ELEMENTS

                                                    
There is a separate data sheet for each individual work task.

    1.  WORK TASK DESIGNATION NUMBER:   11315-5

    2.  LOCATION OF WORK TASK:  Bldg.11315, All Exterior Door Caulking
        
    3.  BRIEF DESCRIPTION OF MATERIAL TO BE ABATED: 0.5-inch wide (white)  
        a.  Type of Asbestos: Chrysotile
        b.  Percent asbestos content: 40% 

    4.  ABATEMENT TECHNIQUE TO BE USED: REM 
    5.  OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK: CLASS II
    6.  EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK:
        Non-friable Category II 
        
    7.  FORM: EA and CONDITION OF ACM:  FAIR
    8.  QUANTITY:  180 METERS
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TABLE 1-F

INDIVIDUAL WORK TASK DATA ELEMENTS

                                                    
There is a separate data sheet for each individual work task.

    1.  WORK TASK DESIGNATION NUMBER:   11315-6

    2.  LOCATION OF WORK TASK:  Bldg.11315, All Exterior Window Caulking 
       
    3.  BRIEF DESCRIPTION OF MATERIAL TO BE ABATED: 0.5-inch wide (white)
  
        a.  Type of Asbestos: Chrysotile
        b.  Percent asbestos content: 40% 

    4.  ABATEMENT TECHNIQUE TO BE USED: REM 
    5.  OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK: CLASS II
    6.  EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK:
        Non-friable Category II 
        
    7.  FORM: EA and CONDITION OF ACM:  FAIR
    8.  QUANTITY: 7020 METERS
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TABLE 1-G

INDIVIDUAL WORK TASK DATA ELEMENTS

                                                    
There is a separate data sheet for each individual work task.

    1.  WORK TASK DESIGNATION NUMBER:   11315-7

    2.  LOCATION OF WORK TASK:  Bldg.11315, Roof
        
    3.  BRIEF DESCRIPTION OF MATERIAL TO BE ABATED: Roofing material and 
black insulation, at both High and Low Roofs

        a.  Type of Asbestos: Chrysotile
        b.  Percent asbestos content: 15% 

    4.  ABATEMENT TECHNIQUE TO BE USED: REM 
    5.  OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK: CLASS II
    6.  EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK:
        Non-friable Category I 
        
    7.  FORM: EA and CONDITION OF ACM:  GOOD
    8.  QUANTITY:  2520 SQUARE METERS
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TABLE 1-H

INDIVIDUAL WORK TASK DATA ELEMENTS

                                                    
There is a separate data sheet for each individual work task.

    1.  WORK TASK DESIGNATION NUMBER:   11315-8

    2.  LOCATION OF WORK TASK:  Bldg.11315, Roof Vents and Air Cooler
        
    3.  BRIEF DESCRIPTION OF MATERIAL TO BE ABATED: Roof Penetration Tar
        
        a.  Type of Asbestos: Chrysotile
        b.  Percent asbestos content: 15% 

    4.  ABATEMENT TECHNIQUE TO BE USED: REM 
    5.  OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK: CLASS II
    6.  EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK:
        Non-friable Category I 
        
    7.  FORM: EA and CONDITION OF ACM:  GOOD
    8.  QUANTITY:  3 SQUARE METERS
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TABLE 1-I

INDIVIDUAL WORK TASK DATA ELEMENTS

                                                    
There is a separate data sheet for each individual work task.

    1.  WORK TASK DESIGNATION NUMBER:   11211-1

    2.  LOCATION OF WORK TASK:  B/11211, Squad Room
        
    3.  BRIEF DESCRIPTION OF MATERIAL TO BE ABATED: 9-in square brown floor 
tiles and tile mastic
        
        a.  Type of Asbestos: Chrysotile
        b.  Percent asbestos content: 3% - Floor Tile
                                      5% - Tile Mastic

    4.  ABATEMENT TECHNIQUE TO BE USED: REM 
    5.  OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK: CLASS II
    6.  EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK:
        Non-friable Category I 
        
    7.  FORM: IA and CONDITION OF ACM:  GOOD
    8.  QUANTITY:  223.2 SQUARE METERS
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TABLE 1-J

INDIVIDUAL WORK TASK DATA ELEMENTS

                                                    
There is a separate data sheet for each individual work task.

    1.  WORK TASK DESIGNATION NUMBER:   11211-2

    2.  LOCATION OF WORK TASK:  B/11211, Asst. Chief's and Chief's Offices
        
    3.  BRIEF DESCRIPTION OF MATERIAL TO BE ABATED: 9-in square brown floor 
tiles and tile mastic
        
        a.  Type of Asbestos: Chrysotile
        b.  Percent asbestos content: 3% to 5%
 
    4.  ABATEMENT TECHNIQUE TO BE USED: REM 
    5.  OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK: CLASS II
    6.  EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK:
        Non-friable Category I 
        
    7.  FORM: IA and CONDITION OF ACM:  GOOD
    8.  QUANTITY:  27.0 SQUARE METERS
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TABLE 1-K

INDIVIDUAL WORK TASK DATA ELEMENTS

                                                    
There is a separate data sheet for each individual work task.

    1.  WORK TASK DESIGNATION NUMBER:   11211-3

    2.  LOCATION OF WORK TASK:  B/11211, 2 Exterior Door Caulking
(see architectural demolition plan, sheet no. D-1 for locations of exterior 
doors and frames)
 
    3.  BRIEF DESCRIPTION OF MATERIAL TO BE ABATED: 0.5-inch wide caulking 
(beige and gray)
        
        a.  Type of Asbestos: Chrysotile
        b.  Percent asbestos content: 5% to 25%
 
    4.  ABATEMENT TECHNIQUE TO BE USED: REM 
    5.  OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK: CLASS II
    6.  EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK:
        Non-friable Category I 
        
    7.  FORM: IA and CONDITION OF ACM:  GOOD
    8.  QUANTITY:  26.2 METERS
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TABLE 1-L

INDIVIDUAL WORK TASK DATA ELEMENTS

                                                    
There is a separate data sheet for each individual work task.

    1.  WORK TASK DESIGNATION NUMBER:   11211-4

    2.  LOCATION OF WORK TASK:  B/11211, Exterior Window Caulking (all 
windows)
 
    3.  BRIEF DESCRIPTION OF MATERIAL TO BE ABATED: 0.5-inch wide (beige) 
        
        a.  Type of Asbestos: Chrysotile
        b.  Percent asbestos content: 25%
 
    4.  ABATEMENT TECHNIQUE TO BE USED: REM 
    5.  OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK: CLASS II
    6.  EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK:
        Non-friable Category II 
        
    7.  FORM: IA and CONDITION OF ACM:  GOOD
    8.  QUANTITY:  126.8 METERS
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TABLE 1-M

INDIVIDUAL WORK TASK DATA ELEMENTS

                                                    
There is a separate data sheet for each individual work task.

    1.  WORK TASK DESIGNATION NUMBER:   11211-5

    2.  LOCATION OF WORK TASK:  B/11211, Asst. Chief's Office
 
    3.  BRIEF DESCRIPTION OF MATERIAL TO BE ABATED: 2-inch diameter pipe wrap 
(white)
        
        a.  Type of Asbestos: Amosite and Chrysotile
        b.  Percent asbestos content: 35% Amosite and 20 % Chrysotile 
 
    4.  ABATEMENT TECHNIQUE TO BE USED: REM 
    5.  OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK: CLASS I
    6.  EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK:
        Friable Category II 
        
    7.  FORM: IA and CONDITION OF ACM:  GOOD
    8.  QUANTITY:  18.0 METERS
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TABLE 2

FORMULA FOR CALCULATION OF THE 95 PERCENT CONFIDENCE LEVEL
(Reference: NIOSH 7400)

_______________________________________________________________________

            Fibers/cc(01.95 percent CL) = X + [(X) * (1.645) * (CV)]

    Where:  X = ((E)(AC))/((V)(1000))

            E = ((F/Nf) - (B/Nb))/Af

            CV = The precision value; 0.45 shall be used unless the
                 analytical laboratory provides the Contracting Officer
                 with documentation (Round Robin Program participation
                 and results) that the laboratory's precision is better.

            AC = Effective collection area of the filter in square millimeters

            V = Air volume sampled in liters

            E = Fiber density on the filter in fibers per square millimeter

            F/Nf = Total fiber count per graticule field

            B/Nb = Mean field blank count per graticule field

            Af = Graticule field area in square millimeters

            TWA = C1/T1 + C2/T2 = Cn/Tn

            Where: C = Concentration of contaminant

            T = Time sampled.
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TABLE 3

NI0SH METHOD 7400

PCM ENVIRONMENTAL AIR SAMPLING PROTOCOL (NON-PERSONAL)

__________________________________________________________________

    Sample         Minimum    Filter Pore     Min. Vol.   Sampling
    Location       No. of     Size (Note 1)   (Note 2)    Rate
                   Samples                    (Liters)    (liters/min.)
    ___________________________________________________________________

    Inside         0.5/140    0.45 microns      3850         2-16
    Abatement      Square
    Area           Meters
                   (Notes
                   3 & 4)
    ___________________________________________________________________

    Each Room in              0.45 microns      3850         2-16
    1 Abatement
    Area Less
    than 140 
    Square meters
    ___________________________________________________________________

    Field Blank       2       0.45 microns        0            0
    ___________________________________________________________________

    Laboratory        1       0.45 microns        0            0
    Blank
    ___________________________________________________________________

    Notes:

    1.  Type of filter is Mixed Cellulose Ester.

    2.  Ensure detection limit for PCM analysis is established at
        0.005  fibers/cc.

    3.  One sample shall be added for each additional 140 square meters.
        (The corresponding I-P units are 5/1500 square feet).

    4.  A minimum of 5 samples are to be taken per abatement area,
        plus 2 field blanks.
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TABLE 4

CERTIFICATION OF FINAL CLEANING AND VISUAL INSPECTION

A separate inspection shall be applicable to each abatement work task.  In 
accordance with the cleaning and decontamination procedures specified in the 
Contractor's Asbestos Hazard Abatement Plan and this contract.  The 
Contractor hereby certifies that he/she has thoroughly visually inspected the 
decontaminted regulated area (all surfaces, including pipes, beams, ledges, 
wall, ceiling, floor, decontamination units, etc.)  In accordance with ASTM 
E1368, Standard Practice for Visual Inspection of Asbestos Abatement 
Projects, and has found no dust, or asbestos-containing material residue.

Contractor's Signature:                           Date:

Print Name and Title:

Contractor's On-site Supervisor's
Signature:

Print Name and Title:

Contractor's Designated CIH's Signature:

Print Name and Title:

Contractor's IHT's Signature:

Print Name and Title:

 
CONTRACTING OFFICER REPRESENTATIVE (COR) ACCEPTANCE OR REJECTION

 
I hereby determines that the Contractor has performed final cleaning and 
visual inspection of the decontaminated regulated work area (all surfaces 
including  beams, ledges, wall, ceiling, floor, decontamination units, etc.) 
And by quality assurance inspection, finds the Contractor's final cleaning to 
be:

______Acceptable

______Unacceptable, Contractor instructed to reclean the regulated area

COR's Signature:                                    Date:

Print Name and Title:  

SECTION 13280  Page 65



Ft Bliss Air Deployment Facility Complex - Fire Station FBADCF
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0018

CERTIFICATE OF WORKER'S ACKNOWLEDGMENT

PROJECT NAME _________________________ CONTRACT NO. ______________________
PROJECT ADDRESS __________________________________________________________
CONTRACTOR FIRM NAME _____________________________________________________
EMPLOYEE'S NAME _________________________,_______________,______,
   (Print)               (Last)               (First)      (MI) 

Social Security Number:  _______-_______-________,

   WORKING WITH ASBESTOS CAN BE DANGEROUS.  INHALING ASBESTOS FIBERS HAS
   BEEN LINKED WITH TYPES OF LUNG DISEASE AND CANCER.  IF YOU SMOKE AND
   INHALE ASBESTOS FIBERS, THE CHANCE THAT YOU WILL DEVELOP LUNG CANCER
   IS GREATER THAN THAT OF THE NONSMOKING PUBLIC.

Your employer's contract for the above project requires that you be provided 
and you complete formal asbestos training specific to the type of work you 
will perform and project specific training; that you be supplied with proper 
personal protective equipment including a respirator, that you be trained in 
its use; and that you receive a medical examination to evaluate your physical 
capacity to perform your assigned work tasks, under the environmental 
conditions expected, while wearing the required personal protective 
equipment.  These things are to be done at no cost to you.  By signing this 
certification, you are acknowledging that your employer has met these 
obligations to you.  The Contractor's Designated Industrial Hygienist will 
check the block(s) for the type of formal training you have completed.  
Review the checked blocks prior to signing this certification.

FORMAL TRAINING:
_____ a.  For Competent Persons and Supervisors:  I have completed EPA's 
Model Accreditation Program (MAP) training course, "Contractor/Supervisor", 
that meets this State's requirements.

      b.  For Workers:
_____     (1)  For OSHA Class I work:  I have completed EPA's MAP training
          course, "Worker", that meets this State's requirements.
_____     (2)  For OSHA Class II work (where there will be abatement of more 
          than one type of Class II materials, i.e., roofing, siding, floor 
          tile, etc.):  I have completed EPA's MAP training course, "Worker",
          that meets this State's requirements.
          (3)  For OSHA Class II work (there will only be abatement of one
          type of Class II material):
_____          (a)  I have completed an 8-hour training class on the elements 
of 29 CFR 1926, Section .1101(k)(9)(viii), in addition to the specific work 
practices and engineering controls of 29 CFR 1926, Section .1101(g) and 
hands-on training.
_____          (b)  I have completed EPA's MAP training course, "Worker", 
that meets this State's requirements.
_____     (4)  For OSHA Class III work:  I have completed at least a 16-hour 
course consistent with EPA requirements for training of local education 
agency maintenance and custodial staff at 40 CFR 763, Section .92(a)(2) and 
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CERTIFICATE OF WORKER'S ACKNOWLEDGMENT
the elements of 29 CFR 1926, Section .1101(k)(9)(viii), in addition to the 
specific work practices and engineering controls at 29 CFR 1926, Section 
.1101, and hands-on training.
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CERTIFICATE OF WORKER'S ACKNOWLEDGMENT

_____     (5)  For OSHA Class IV work:  I have completed at least a 2-hr 
course consistent with EPA requirements for training of local education 
agency maintenance and custodial staff at 40 CFR 763, (a)(1), and the 
elements of 29 CFR 1926, Section .1101(k)(9)(viii), in addition to the 
specific work practices and engineering controls at 29 CFR 1926, Section 
.1101(g) and hands-on training.

_____ c.  Workers, Supervisors and the Designated Competent Person:  I have 
completed annual refresher training as required by EPA's MAP that meets this 
State's requirements.

PROJECT SPECIFIC TRAINING:
_____  I have been provided and have completed the project specific training 
required by this Contract.  My employer's Designated Industrial Hygienist and 
Designated Competent Person conducted the training.

RESPIRATORY PROTECTION:
_____  I have been trained in accordance with the criteria in the 
Contractor's Respiratory Protection program.  I have been trained in the 
dangers of handling and breathing asbestos dust and in the proper work 
procedures and use and limitations of the respirator(s) I will wear.  I have 
been trained in and will abide by the facial hair and contact lens use policy 
of my employer.

RESPIRATOR FIT-TEST TRAINING:
_____  I have been trained in the proper selection, fit, use, care, 
cleaning,maintenance, and storage of the respirator(s) that I will wear.  I 
have been fit-tested in accordance with the criteria in the Contractor's 
Respiratory Program and have received a satisfactory fit.  I have been 
assigned my individual respirator.  I have been taught how to properly 
perform positive and negative pressure fit-check upon donning negative 
pressure respirators each time.

MEDICAL EXAMINATION:
_____  I have had a medical examination within the last twelve months which 
was paid for by my employer.  The examination included:  health history, 
pulmonary function tests, and may have included an evaluation of a chest 
x-ray.  A physician made a determination regarding my physical capacity to 
perform work tasks on the project while wearing personal protective equipment 
including a respirator.  I was personally provided a copy and informed of the 
results of that examination.  My employer's Industrial Hygienist evaluated 
the medical certification provided by the physician and checked the 
appropriate blank below.  The physician determined that there:

_____  were no limitations to performing the required work tasks.
_____  were identified physical limitations to performing the required work 
tasks.

Date of the medical examination __________________

Employee Signature ______________________________________ date ___________
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CERTIFICATE OF WORKER'S ACKNOWLEDGMENT
Contractor's Industrial
Hygienist Signature _____________________________________ date ___________

    -- End of Section --
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	09720    WALLCOVERINGS (4)
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	09915    COLOR SCHEDULE (7)
	10442    INTERIOR SIGNAGE (10)
	12490    WINDOW TREATMENT (3)
	12660    BLEACHERS, TELESCOPING (5)
	13280    ASBESTOS ABATEMENT (69)
	15080    THERMAL INSULATION FOR MECHANICAL SYSTEMS (26)
	15400    PLUMBING, GENERAL PURPOSE (52)
	15569    WATER AND STEAM HEATING; OIL, GAS OR BOTH, UP TO 20 MBTUH (39)
	16410    AUTOMATIC TRANSFER AND BY-PASS/ISOLATION SWITCH (9)
	16415    ELECTRICAL WORK, INTERIOR (41)

	VOLUME II - FIRE STATION
	02300    EARTHWORK
	02722    AGGREGATE BASE COURSE
	02741    HOT-MIX ASPHALT (HMA) FOR ROADS
	02753    CONCRETE PAVEMENT
	02760    FIELD MOLDED SEALANTS FOR SEALING JOINTS IN RIGID PAVEMENTS
	03150    EXPANSION JOINTS, CONTRACTION JOINTS, AND WATERSTOPS
	13280    ASBESTOS ABATEMENT
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